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1 . INTRODUCTION 
Rice i s  the  most important food crop of Kerala accounting f o r  
akut 28 por cent of t h e  t o t a l  cropped a rea  and f o r  more than 99 p e r  
I/ 
cant  of the production of c e r e a l s  i n  t he  S ta te .  Between 1960-61 and 
1983-84, the area under r i c e  decl ined from 778,913 h e c t a r e s  t o  
740,886 hectares. However, t h i s  per iod witnessed a gradual increase  
i n  the cropped area u n t i l  1974-75 when t h e  a rea  reached a peak l e v e l  
2/ 
of 881,446 hectares  before  t h e  dec l ine  had s e t  i n .  
u 
'~mtween 1960-61 and 1974-75, a rea  under r i c e  increased a t  an 
, 
annual cmpound r a t e  of l . 1 d ;  y i e l d  increased from 1371 kgs/ha t o  
15:3 kys/ha indicat ing a low annual growth r a t e  of about one per  cent: 
and production increased a t  an annual compound r a t e  of about two p e r  
cent. Between 1975-76 and 1983-84, t h e  growth rste of a r ea  turned 
rut t e  be negative (-1.5%). I n s p i t e  of a s l i g h t  improvement i n  t h e  
growth r a t e  of y ie ld  a s  compared t o  t h e  previous period,  because of 
the f a l l  i n  the area,  production remained more o r  less s tagnant  through- 
out the 6ocond ha l f  of t h e  70's. The production of r i c e  i n  1983-84 
Though Kerala S t a t e  was for red  on November 1, 1956, t h e  a t a t i s t i c a l  
base f o r  t he  s t a t e  was properly  organi sed only from 1960-61. 
2/ Panikrr (1980) had pointed out  t h a t  s ince  1974-75, when t h e  c rop  
acreage touched t h e  peak l eve l ,  t h e  t o t a l  a rea  h a s  s t e a d i l y  f a l l e n .  
ne decline was observed i n  both t h e  main seasons (autumn and 
winter) with s l i g h t  increase  i n  summer. In t h e  y e a r s  subsequent 
t m  ?anikarls study a dec l ine  was observed i n  a l l  t h r e e  seasons. 
5/ Throughout t h i s  study t h e  period 1960-61 t o  1974-75 w i l l  be r e f e r -  
red t o  a s  the  f i r s t  period and 1975-76 t o  1983-84 w i l l  be r e f e r r e d  
t m  as the second period. The per iods  were chosen because ( 1)  
1974-75 ha8 the peak a rea  under paddy and (2) 1974-75 marks t h e  
end of tho es t imates  based on land u t i l i s a t i o n  surveys and from 
1975-76 t h e  scheme f o r  Establishment ,of an kgency f o r  Reporting 
Crmp S t a t i s t i c s  (ERCS), commonly known a s  T.R.S., .was introduced. 
was only 1.21 mi l l i on  tonnes aga ins t  t h e  peak production of 1.37 
m i l l i o n  tonnes i n  1972-73. This  Is somewhat d i l f e r e n t  from the  a l l  
In'dia p a t t e r n  where a g r i c u l t u r a l  growth i n  t h e  s even t i e s  was much 
+/ f a s t e r  t han  the  performance i n  t h e  S i x t i e s ,  It is  somatimes argued 
t h a t  i n  Kerala probably t h e  s i , x t i e s  was a period of acce le ra ted  growth 
and t h e  Seventies,  e s p e c i a l l y  a f t e r  1974-75, was a per iod  of decelera- 
zl 
t ed  growth. 
The dec l ine  i n  a rea  was a t t r i b u t e d  t o  o number of f a c t o r s  such 
a s  t h e  r e v e r s a l  of t h e  r i s i n g  t r end  i n  paddy p r i c e  from 1974-75 and 
kl increased  c o s t  of production. Along rivith t h i s  t r e n d  i n  r e l a t i v e  
v p r i c e s  y ie ld  increase  was only m a r g i ~ a l ,  and t h e  r e l a t i v e  7-ofitabi-  
lity of rice had become unfavourable. The poor performance of rice 
production i n  Kerala was a l s o  a t t r i b u t e d  t o  a 'number of c o n s t r a i n t s  
such as  d ive r se  agrocl imat ic  condi t ions ,  a c i d i c  s o i l s ,  uneven d i  stri- 
bu t ion  of r a i n f a l l ,  s o i l  erosion,  mul t ip le  cropping, high i ~ ~ c i d e n c e  
u 
of p e s t s  and d iseases ,  and low l ~ m l  of fertll?:c- cse. 
Most of t h e  ava i l ab l e  s t u d i e s  on r i c e  i n  Kerala a r e  based on 
d a t a  aggregated ovcr seasons a d  over sgace, jucii asgregat lons  might 
-- --.-- 
4/ See klagh and Sharma (1980) and Rath, Kilakanta (1980). 
5/ See P.P. P i l l a i  (1981) 
- 
6/ For 'example, Panikar  (1980) h a s  concluded t h a t  the ove ra l l  imp-ro- 
- 
vement i n  supply posit i 'an,  r e f l e c t e d  i n  t h e  s t eep  f a l l  i n  p r i c e  
of rice, a s . w e l l  a s  the rise i n  the  c o s t  of c u l t i v a t i o n  has  
brought about t h e  unprecedented dec i ine  i n  area  under r i c e  since 
1974-75. 
See V. Thyagarajan and N. Trivikraman Nair "Rice Production i n  
Kerala - Its Data Base and Data Gapsn, 1981 (mime*) 
ccnce81 same of t he  inheren t  t r e n d s  i n  t h e  disaggregated d a t a  by 
nrtual adjustments af the p o s i t i v e  and nega t ive  trends.  I n  p a r t i c u l a r ,  
tho ebstrved a t a b i l i t y  i n  production of r i c e  i n  Kerala may n o t  be 
unihmly spread over t h e  t h r e e  seasons and over t he  d i f f e r e n t  s p a t i a l  
rqiens of t h e  r t a t e ,  
2. OBJECTIVES AND SCOPE OF THE STUD!! 
The main objec t ive  of t h i s  study i s  t o  ca r ry  o u t  a dissaggre- 
fated aaalyds of the  r i c e  economy of Kerala. The s p e c i f i c  o b j e c t i v e s  
i ncluded t h e  following: 
(1) t b  analyse the  t r e n d s  5n area,  yield and production of 
rice during t h e  th ree  seasons i n  t h e  important r i c e  growing d i s t r i c t s .  
(2) t o  analyse t h e  vh.~sbilit~ i n  area,  y i e l d  and production 
ever tho 8easons i n  t he  d i f f e r e n t  d i s t r i c t s .  
(3) t o  estimate t h e  con t r ibu t ions  of area and yield i n  expla- 
inin J production changes. 
(4) t o  analyse t h e  f a c t o r s  in f luenc ing  changes in area, y i e l d  
and prduction. 
A8 poineed out  earlier, paddy i s  grown during the three sesons 
@f 8utuun (l!irippu), winter  (~undakan)  and summer ( P u n J a f  The changes 
In uca, yield d d  during t h e  th ree  seasons and f o r  t h e  
cambineat seasons ,were analy sed. Though the  most appropr ia te  " proce- 
\ .  
, hre t e  aWdy spat ial  divergence might have ' been an analyst a besed 
j /  k i n g  1103/84 the shares of area i n  autumn, r r lnter  and sunaner 
w-8 r, &.a& u.F rr 91.f ~qmuve11r d tha p r C t S a  
rhues  won 43.1%, 43.1 and 13.8 
on th.e a ~ r o - c l i m a t i c  zones, e x i s t i n g  da t a  base d id  n o t  perfpit such 
an ana lys i s .  However, s ince  t h e r e  was some correspondence between 
t h e  agro-climatic zones and revenue d i s t r i c t s ,  it was decided t o  
u s e  t h e  e x i s t i n g  d i s t r i c t  l e v e l  d a t a  f o r  the  s p a t i a l  analysis .  4nonf 
t h e  14 d i s t r i c t s  i n  t h e  s t a t e  t h r e e  were formed only r ecen t ly  and 
some o t h e r  d i s t r i c t s  had l imi ted  a rea  under paddy. Considering the 
a v a i l a b i l i t y  of d a t a  and t h o  importance of rice i n  t h e  cropping p a t t m  
of  t h e  d i s t r i c t  it was decided t o  include Trivandrum, Quilon, Alleppep, 
Kottayam, Ernakulam, Trichur and Pa lgha t  d i s t r i c t s  fox t h e  de ta i led  
e/ 
a n a l y s i s .  
Grwoth and s t a b i l i t y  of output  were two important concerns of 
a g r i c u l t u r a l  development p o l i c i e s  i n  India.  As pointed ou t  by 
10/ ' S.R.Sen, C.H.H. Rao snd o thers ,  measures adopted f o r  achieving growth 
i n  a g r i c u l t u r a l  produ b ion through extension of a r ea  under c rops  and 
i n t e n s i v e  use  of inputs ,  e s p e c i e l l y  t h e  HW, have o f t en  r e s u l t e d  i n  
incre'asing t h e  amua l  f l u c t u a t i o n s  i n  production. . Though r i c e  pro- 
duc t ion  i n  Keral3 h a s  no t  witnessed any major breakthrough a8 i n  the  
ca se  of HYV wheat Ln t h e  north,  t h c  changes i n  t h e  production system 
over  t h e  per iod  might have influenced annual f l u c t u a t i o n s  ir. area,  
I 
y i e l d  and production. In t h i s  study annual v a r i a t i o n s  i n  area ,  *yield 
w 
and production a r e  measured using t h e  c o e f f i c i e n t  of va r i a t i on  f o r  
oach per iod  separa te ly  and f o r  t h e  combined per iod i n  order  t o  identify 
9/ These d i s t r i c t s  accounted f m  more than three-for th  of t h e  area I 
under paddy i n  Kerala. 
jp/ S.R. Sen (1967) 
ii/ C.H.H. Rao (1975) 
Ratio between t h e  standard err= of t h e  es t imated  funct ion and 
t h e  mean of t h e  es t imated t rend  va lue  expressed i n  percentages  
was taken as t h e  c o e f f i c i e n t  of u a r i a t i o n .  
the nature  of changes i n  s t a b i l i t y  over seasons and regions.  
Various a t tempts  were 'meal-? i n  t h e  p a s t  t o  decompose t h e  
/ 
chmyes in output l eve l  s .according t o  area ,  y i e ld ,  cropping p a t t e r n  
1 3 /  
and interactions using add i t i ve  o r  m u l t i p l i c a t i v e  decomposition of 
the annual changes i n  production with a view tc  i d e n t i f y  t h e  dominant 
fackr influencing annual changes. The r e s u l t s  obtained from t h e  
rnrlynis of '  annual changes were compared with t h e  r e s u l t s  based on 
rhrnges during the  in t e rva l .  
The ana lys i s  of t h e  con t r ibu t ions  of area,  y i e l d  and in t e r ac -  
tiens in explaining production changes i s  foilowed by an a n a l y s i s  of 
the contributions of ma j a r  f a c t o r s  in f luenc ing  changes i n  a rea  and y ie ld .  
The role of r e l a t i v e  p r i c e s  ofi,ddy and coconut i n  explaining changes 
i n  area under paddy was inves t iga ted .  Among t h e  f a c t o r s  respons ib le  
fo r  yield increases ,  the  r o l e  of high y i e ld ing  v a r i e t i e s ,  i r r i g a t i o n  
fac i l i t i es ,  and government expendi tures  f o r  improvement of paddy pro- 
duction wcro con si de-ed. 
Of.the tota: area  of 740,086 h e c t a r e s  under rice during 1983-84, 
44.3% was cul t iva ted  i n  autumn, 43.9% i n  win te r  and 11 -8% i n  sunmer, 
' h e  share of autumn rise was s l i g h t l y  mere than ha l f  t he  t o t a l  a r e a  
under r i c e  i n  t h e  begirning of t h e  60 ' s  but t h i s  share  gradua l ly  
declined u n t i l  t h e  midcle of t h e  70's. Further, t h e  a rea  under autumn 
rice was higher than the a rea  under win te r  r i c e  u n t i l  1974-75, bu t  i n  
d See f o r  example Minhas and Vaidyanathan (?965), Vidyasagar (1980), 
harm Narain (I%''), and V.M. Dandekar (1980). 
a ma jo r i t y  of yea r s  i n  t h e  subsequent period arm under winter 
r i c e  exceeded the  a rea  under autumn r i c e ,  The a rea  under sunnor 
r ice accounted f o r  10 t o  1 3  per  c e n t  of the t o t a l  a r ea  under rice. 
The average y i e l d  of rice increased from 1,371 kgs/hcctare i n  
1960-61 t o .  1,632 kgs/hoctare' i n  1983-84. The maximum y i e l d  during 
t h i s  per iod was 1,678 kgs/ha i n  1982-83 and the minimum was 1,243 
Seasonal v a r i a t i o n s  i n  y i e l d  ind ica ted  a range batween 
1148 kgs/ha i n  1961/62 and 1689 kgs/ha i n  1982-83 f o r  autumn, between- 
1188 kgs/ha i n  1965-66 and 1655 kgs/ha i n  1981-82 f o r  winter,  and 
between 1,122 kgs/ha 1965-66 and 2,316 kgs/ha i n  1971-72 f o r  summer, 
During 1960-61 t o  1982-83, t h e  h ighes t  y i e l d  per hec t a re  was recorded.  
for t he  summer crop i n  18 years ,  f o r  t he  autumn crop  i n  3 yea r s  and 
f o r  t ho  wintor  c rop  i n  one year. The autumn crop had the  lowest yield. 
only i n  one year. In terms of .:he ranking of y i e l d  l e v e l s  during 
t h e s e . 2 3  years ,  t h e  combination SWP. of h ighes t  y i e l d  during summer (s) 
followed by win te r  (w) and t h c  l e a s t  i n  autumn ( A )  was observed i n  , 
15 years.  The frequency of ot1.c.r combinations vrcre; SAW i n  4 years, 
ASW i n  2 years ,  AWS i n  one year,  and WSA i n  ono year.  
The season average was g r e a t l y  influenced by the  performance 
of t h o  summer crop. During the  23 yea r s  considered here  sumrpr y ie ld  
was above t h e  annual average y i e l d  i n  21 yea r s  and only twice it was 
below the  average. During t h e  winter  season, y i e l d  l e v e l s  were below 
and above the  annual average i n  equal number of yea r s  ( 1  1 years )  and 
exac t ly  t he  same i n  one year.  Autumn y i e l d s  were below t h e  annual 
average i n  19 yea r s  and were above tho  annual average i n  only 4 years. 
Table 1: Share of Autumn, Winter and Summer r i c e  
i n  t h e  t o t a l  a r e a  under  r i c e  
. , - Percen taue  a r e a  under 
Year Autumn Winter Sumar T o t a l  area 
r i c e  rice rice (1 000 hectares) 
Source: Compiled from t h e  t s t i m a t e s  of aliea under crops prepared 
by t h e  Bureau of Economics and S t a t i s t i c s ,  Government of 
Keral a. 
The highest  average y ie ld  was obtained from Palghat d i s t r i c t .  
Of t h e  23 years  considered here, i n  20 years  Palghat recorded the , 
highest  y ie ld ,  i n  2 yea r s  it came t o  the  second place, and only once 
it dropped down t o  the. f i f t h  place. Among the  th ree  year* when ' 
Palghat slipped from t h e  highest  y i e l d  l eve l ,  Ko3tayam occupied that . 
place i n  t w o  years  and Alleppoy i n  one year. The lowest y ie ld  levels 
wore recorded i n  Trichur and Bnakulam d i s t r i c t s .  The number of 
years  when each d i s t r i c t  occupied the di f fe ren t  rankings based on 
y i e l d  l e v e l s  i s  given i n  Table 2. (1 ind ica tes  t h e  highest  ,yield/ 
hec tare  and 7 t h e  l e a s t ) .  
Table 2:   an kina of t h e  d i s t r i c t s  accordina t o  
Yield l eve l s  d u r i n g  1960-61 t o  1982-83 
Number of years  when i a n k  i s  Dis t r ic t  
Tr ivandrum o 4 2 5 9 3 - 
Qui Ion 
A1 leppey 
Kottayam 
Fznakulam 
Trichur 
Palghat  
A comparison of the d i s t A c t  y ie ld  w i t h  the  S t a t e  average yield 
, i n d i c a t e s  t h a t  y ie ld  l e v e l s  i n  Palghat were always above the  Sta te  
average and those i n  Trichur werc always below the Sta te  average.' 
The posi t ion  of o ther  d i s t r i c t s  indicated t h a t  i n  a majority of 
years, Trivandrum and Ernakulam had y i e l d  l e v e l s  below t h e  s t a t e  
average and f o r  Kottayam, Alleppey and Qui lon,  t h e y  were above t h e  
state, average. (Table  3) ' 
Table 3: Yield p o s i t r o n  af each d i s t r i c t  i n  
r e l a t i o n  t o  t h e  S t a t e  Averase 
Number o f  y e a r s  when d i s t r i c t  y i e l d  remained 
District Below 1Lbovc 
S t a t e  Average S t a t e  Average 
Trivandrum 
hi 1 on 
Alleppey 
Kottayam 
Emakulam 
Trichur 
Palghat 
hrS.ng 1983-84, t h e  t o t a l  ?reduction of  r icc  i n  Kera la  was 
1,207,916 tonnes  c o n s i s t i n y  o f  520,458 t o n n e s  i n  autumn, 520,622 t o n n e s  
' ,  
I n  winter and 166,836 t o n n e s  i n  summer. The s h a r e s  of autumn, w i n t e r  
and summer product ion  i n  t h e  t o t a l  p roduc t ion  were 43. I%, 43.1% and 
13.8% respec t ive ly .  Between 1960-61 and 1983-84, t h e  maximum produ- 
ction was 1,376,367 t o n n e s  i n  1972-73 and t h e  minimum was 997,489 t o n n e s  
i n  1965-66. The autumn produc t ion  was maximum i n  1973-74 and minimum 
i n  1961-62; t h e  w l n t e r  p roduc t ion  was maxinum i n  1972-73 and minimum 
i n  1965-66; and t h e  summer p roduc t ion  was maximum i n  1979-80 and miniinum 
i n  1961-62. The s h a r e  of autumn produc t ion  i n  t h ~  t o t a l  p roduc t ion  
ranged between 38.9% i n  ' 1976-77 and 46.9% i n  1960-61, w i n t e r  p roduc t ion  
shares ranged between 39.1% i n  1965-66 and 46.9 per c e n t  i n  1976077, 
and summer p roduc t ion  s h a r e s  ranqed between 8.6% i n  1965-66 and ' 
15.8% in 1979-80 ( T a b l e  4). 
Table 4: Shares  of  Autumn, Wintor and Summer 
Produc t ion  i r ;  t h e  t o t a l  product ion  
Share of P roduc t ion  d u r i n g  
Year - Tota l  Product ion  
Autumn Winter Summer 
( P a r  c e n t )  (1000 tonnes)  
The growth r a t e s  of aroa, y i e ld  and production of r i c e  during 
atturn, winter and summer together  with thosc f o r  a l l  seasons f o r  
the two periods separa te ly  and Tor t h e  combined period a r e  summarised 
tor t h e  s ta te .  and d i  strict  l eve l  s . 
4.1 State Lovel: The annual growth r a t e  of aroa under paddy from 
1 9 M 1  t o  1983-84 was only 0.15 per  cent .  While tho  annual growth 
rete of area was p o s i t i v e  (1.13%) f o r  the  f i r s t  period, it turned out  
t@.be negative (-1.50%) f o r  t h e  second period. b o n g  t h e  seasons, t h e  
hiyhest growth r a t e  f o r  t h e  f i r s t  period was during summer, bu t  f o r  
the second period t h e  h ighes t  negat ive growth r a t e  a l s o  .occured during 
rimer. Inspi te  of t h e  nogat ivs  growth r a t e  of a rea  during a l l  th roe  
seasons for the  second the annual growth r a t e  of area f o r  t h e  . 
crLinod period was negat ive only during autumn. h i r ing  winter and 
summer the posi t ive growth r a t e s  of a rea  f o r  t h ~  f i r s t  period was 
l a q e  onough t o  ovcrcome the  negative growth rstes f o r  t h e  second 
period.. 
The average annual growth r a t e  of y i e ld  f o r  t h e  combined period 
was 1.01 per cent. The growth r a t e  of y i e l d  f o r  t h e  second p e ~ i o d  
( 1 . h ~ )  was an improvement over t h e  r a t e  f o r  ths f i r s t  period (0.92%) ). 
Fer both periods, tho s n a l l e s t  growth r a t e s  of y i e l d  among t h e  th ree  
m ~ n s  was obtained during winter. While t h e  highest  growth r a t e  
cf yield for  the  f i r s t  per iod was during summer, f o r  the  second 
period it was during autumn t h a t  t h e  growth r a t e  of y i e ld  was t h e  
highest. For the combined period also,  t h e  highest  growth r a t e  .was 
obtained during autumn. 
The annual growth r a t e  of production f o r  tho  combined period 
was 1.16%. The s u b s t a n t i a l  d r o q ' i n  She growth r a t e  of product ion 
f o r  t he  second per iod  over t h e  f i r s t  per iod had inf luenced t h e  low 
r a t e  f o r  t he  combined period.  Tho p o s i t i v e  growth r a t e s  of both 
a r e a  and y i e l d  f o r  t h e  f i r s t  per iod had con t r ibu ted  t o  a produ6tion 
growth r a t e  above 2 p e r  cen t  during t h i s  period.  The increased 
growth rate  of y i e l d  f o r  t h e  second per iod was o f f s e t  by t h e  nega t ive  
growth r a t e  of a rea ,  
While t h e  growth r a t e s  of production wore p o s i t i v e  during 
a l l  seasons and t h e  combined seasons f o r  t h e  f i r s t  period,  they were 
negat ive  during winter  and summer f o r  the  second period. The negativc 
growth r a t e s  of production during,  both t h e s e  seasons were influenced 
by t h e  dominant r o l e  played by t h e  nega t ive  growth r a t e s  of area  over 
t h e  p o s i t i v e  growth r a t e s  of y ie ld .  Though t h o  growth r a t e  of area 
was nega t ive  .during second per iod autumn a l so ,  t h e  p o s i t i v e  growth 
r a t e  of y i e l d  had o f f s e t  t h e  negat ive impact of area.  
Table 5: Seasonal Growth Rates of Area. Yield 
and Production i n  Kerala 
Growth Rates &r ing  
Autumn Whte r  Summer A l l  Seasons. 
( P e r  c e n t  ) . 
Per iod  I Area 
Yield  
Production 
Per iod  I1 Area 
Yield 
Production 
Combined Per iod 
Area 
Yield 
Production 
4.2. Trivrndrum D i s t r i c t  
Arw: The overall growth r a t e  of a r ea  under rice f o r  t h e  combined 
)eriod wwa -.93% being the  n e t  outcome of a marginal growth r a t e  
(ch*) fer the  first period and a l a r g e  nega t ive  r a t e  (-3.50% f o r  
the secand period. The growth r a t e  f o r  t he  combined period was nega- 
 ti.^ during autumn and winter,  bu t  it t u n e d  o u t  t o  be p o s i t i v e  during 
wktr an rccwnt of a high growth r a t s  f o r  t h e  f i r s t  period. &r ing  
autumn, the growth r a t e s  of a rea  were nega t ive  f o r  both t h e  first 
and secand periods. I n s p i t e  of t he  negat ive growth r a t e  of a rea  dur- 
ing tho first period autumn season, t h e  p o s i t i v e  growth r a t e s  dur ing 
winter and summer could provide a p o s i t i v e  growth r a t e  of a r e a  f o r  t h e  
co l ined  seasons. However, t h e  growth r a t e s  of a rea  during a l l  t h r e e  
seasons fmr the second period were negat ive.  
The overall  annual growth r a t e  of y i e l d  f o r  t h e  combined per iod 
indicated r stagnant l e v e l  w i t h  a growth r a t e  of 0.09%. A major set- 
back i n  yiald leve ls  occured dur,irg vrinter when the growth r a t e s  
turned au't t o  be n w a t i v e  f o r  both per iods ' separa te ly  and f o r  the 
The tegatfve overa l l  growth r a t e  of area  and t h e  marginal growth 
;ate af yield fo r  t he  combined period had r e s u l t e d  i n  a negat ive growth 
rate of predurtior. (-.'83%). While t h e  growth r a t e  of production. f o r  
the f irst  pericd remained p o s i t i v e  during t h e  t h r e e  seasons, by t h e  
socond period th, negative growth r a t e  of  area  had induced a negatfve 
growth rate of prduct ion f o r  a l l  seasons. Among t h e  seasons, t h e  
negative yrowth ra'.es during autumn and winter  of t he  second per iod had 
influenced a negatiw growth r a t e  of production f o r  t h e  combined per iod,  
b u t  during sunmer, th f i r s t  per iod  p o s i t i v e  growth r a t e  of production 
pravailed eve: the se~ond per iod negat ive growth r a t e .  
Table 6: Seasonal Growth Rates of Area. Yield 
and product' ?n i n  Trivandrum D i s t r i c t  
.~ -p . - - -  ~ 
Growth Rates During , 
Autum Winter Summer A1 l sea sod r 
Per iod  1 
Area 
Yield 
Production 
Period If 
Area 
Yield 
Production 
Combined period 
Area 
Yield 
Production 
4.3 hi lon D i s t r i c t  
The. growth r a t e s  of 'area were pos i t ive  during a l l  seasons f o r  
t h e  f i r s t  period, during autumn f o r  t h e  second period, and during 
autumn and summer f o r  the combined period. For the  combined seasons, 
the  growth r a t e  remained pos i t ive  f o r  the f i r s t  period, negative f o r  
the second period and again pos i t ive  f o r  the combined period. wile 
t h e  growth r a t e s  of area remained low f o r  most seasons and periods, 
t h e  performance during summer indicated a high pos i t ive  growth r a t e  
f o r  t h e  f i r s t  period and a high negative growth r a t e  for  the second 
period. 
During autumn t h e  growth r a t e  of y ie ld  was 1.43% f o r  the f i r s t  
period ,and 5.62% f o r  the  second period. Howsver i n  winter, the growth 
r a t e s  f o r  bdth periods were c lose  t o  zero: and i n  summer, it was 
nyative for  t h e  first pe r iod  and p o s i t i v e  f o r  t h e  second period. 
Tht grawth r a t e  of y i e l d  i n  t h e  combined .seasons f o r  t he  second per iod 
(2.72%) was subs t an t i a l l y  h igher  than the  corresponding r a t e  (.42X) 
f@r the first period. I n s p i t e  of t h e  negat ive growth r a t e s  of y i e l d  
during winter and summer f o r  the  f i r s t  period,  t h e  posit ive,  growth 
rate during autumn was s u f f i c i e n t  t o  r e t a i n  an o v e r a l l  p o s i t i v e  growth 
r a t e  for a l l .  seasons. 
The overa l l  annual growth r a t e  of production f o r  t h e  combined 
teried wi+s about one per cent .  Thanks t o  t he  r e l a t i v e l y  higher  growth 
rtttef yield f o r  t h e  second period,  i n s p i f e  of t h e  nega t ive  growth 
r a t @  of area, production growth r a t e  i n  t h e  second per iod  was about 
dauble t h e  r a t e  f o r  t h e  f i r s t  period.  During autumn, t h e  r a t e  of 
grewth of production was 2.01 p e r  c e n t  f o r  t h o  f i r s t  p e ~ i o d ,  5.76 p e r  
tent f o r  the second per iod and 2i88 p e r  centcfor  t h e  combined period. 
.- 
briny winter, t he  f i r s t  period growth r a t e  of production was less 
than one per cent,  and it became nega t ive  f o r  t h e  second and combined 
perieds. While the  growth r a t e  of production during summer was 6.78% 
it turned out t o  be a high nega t ive  r a t e  (-9.83%) f o r  t h e  second 
pariad. 
4.4 Alleppey. District 
The average annual growth r a t e  of a r ea  under paddy f o r  t h e  
cmbitbd period. was 0.36 per  cent .  mile area  increased a t  about 
1.2% for t he  first period,  t h e  second per iod witnessed a negat ive 
yrerrth ra to  of ..-I -43%. Changes i n  t h e  a rea  .dur ing win te r  season 
deminrted the '  .changes f o r  both $he f i r s t  and second periods. 
Table 7: . Seasonal Grc;;?th Rates of Area, Yield 
and Production i n  Quilon D i s t r i c t  
Growth Rates During 
ku tumn Winter Summer A l l  Seasons 
Period I 
Area 
Yield 
Production 
Period I1 
hrea 
Yield 
Production 
Combined Period 
Area 
Yield 
Production 
Per  cent )  
The annual growth r a t e s  of y ie ld  f o r  the  f i ~ s t  and second 
periods individual ly and f o r  tho combined period were very small, 
During autumn, the  growth ra te6  of y ie ld  f o r  both periods separately 
were l e s s  than one per  cent. Howrver, t h e  pos i t ive  growth r a t e  of yield 
during second perf od winter had. influenced an overa l l  pos i t ive  growth 
r a t e  of y i e l d  fo r  t h e  combined period, The growth r a t e  of yield during 
sumer was more o r  l e s s  con.sist.ent"for both sub periods and f o r  t h e  
combined period. 
The annual growth r a t e  of production f o r  the  combined period 
was 1.'81 per cent,  A major influence i n  the  annual growth r a t e  f o r  
the combined period was exercised by the  growth . r a t e  of 2.16 p e r c e n t  
f o r  t h e  f i r s t  period against  0.68 per cent  f o r  the second period.- It 
nay be recal led t h a t  a rea  under rice had a p o s i t i v e  growth r a t e  above 
we per cent f o r  t h e  f i r s t  per iod and a h igher  nega t ive  growth r a t e  
?@r the second period.  I n  s p i t e  of a s l i g h t l y  bet te ' r  growth r a t e  of 
yield for t h e  second per iod than'  t he  f i r s t  period,  t he  nega t ive  growth 
rate of aFea had inf luenced a poor growth r a t e  of production f o r  the 
second period. 
The growth r a t e  of production f o r  t h e  second period exceeded 
the rates fo r  t h e  f i  rst per iod  during autumn and summer. In  both these .  . . . 
cases, the growth r a t e s  of area  and y i e l d  f o r  t h e  second per iod  had 
. . 
exceeded the corresponding r a t e s  f o r  t h e  first period. However, during 
winter, the growth rate of production f o r  t h e  second per iod was a nega- 
t i v e  rate o f  -6.42% aga ins t  1.62% f o r  t he  f i r s t  period.  This negat ive 
g n w t h  r a t e  of production was t h e  outcome of a high nega t ive  growth 
rate of area. I t  i s  f u r t h e r  observed t h a t  during autumn and win te r  
f@r the combined period,  t h e  growth r a t e  of a r ea  exceeded t h e  growth 
rate of yield , and during summer, a nega t ive  growth r a t e  of area  was 
mere or  l e s s  compensated by a p o s i t i v e  growth r a t e  of production. 
Table 8: Seasonal Growth .Rates of Area, Yield 
a n d  P r o d u c t i o n  in Al.l.eppoy D i s t r i c t  
Growth Rates During 
Autumn Winter Summer A l l  Seasons 
Perfed I Area 
Yield 
Production 
Pariod 11 
Area 
Yield 
Productfon 
h b i n e d  Period Araa 
Yield 
Production 
( Per  c e n t )  
2.99 0.18 
-1 -53 2.30 
1.62 2.50 
4.5 Kottavam D i s t r i c t  
The annual growth r a t e  of area  und'er paddy f o r  t he  combined 
per iod was nega t ive  a s  a r e s u l t  of t h e  dominant negat ive growth r a t e  
f o r  t h e  second per iod over t h e  p o s i t i v e  growth r a t e  f o r  t he  f i r s t  
per iod.  m i l e  t ho  growth r a t e  of a rea  was p o s i t i v e  during a l l  t h e  
t h r e e  seasons f o r  t h e  f i r s t  period,  it turned out  to be close t o  z e r e  
dur ing autumn and negat ive during winter  and summer of tho second 
per iod.  This  negat ive growth r a t e  of a rea  during wlntor and summer 
f o r  t he  second per iod  dominated over t he  p o s i t i v e  growth ra tes  f o r  the  
f i r s t  per iod t o  produce an o v e r a l l  negat ive growth r a t e  du r ing these  
two seasons f o r  t h o  combined period.  
The annual growth r a t e  of y i e l d  f o r  t h e  f i r s t  period was 1.3%~ 
hu t  it increased t o  a high l e v e l  of 4.39% f o r  the 'second period.. Among 
t h e  seasons, t h e  highest  growth r a t e  of y i e l d  was during summer f o r  
t h e  f f r s t  per iod  and during autumn f o r  t h e  second period.  The growth 
r a t e s  during a l l  seasons i n  t h e  z x o n d  per iod were higher  than t h e  
corresponding r a t e s  fo r  the  f i r s t  period. The growth r a t e  of y i e l d  
dur ing  winter  was t h e  lea.st' among t h e  t h r e e  seasons f o r  bothper iods 
and f o r  t h e  combined period. 
The annual growth r a t e  of production f o r  t h e  combined period 
was only 1.18%. Insp i t e  of a moderate 'cpowth r a t e  (2.76%) fo r  t he  
f i r s t  period,  t h e  m g a t i v e  growth r a t e  of -1.01% f o r  t h e  sacond per iod  
had a s i g n i f i c a n t  r3le i n b r i n g i n g  down t h e  ove ra l l  growth rate. The 
h ighes t  growth r a t e  was observed during win te r  f o r  both potiods i nd i -  
v i d u a l l y  and f o r  t h e  combined  period. While area  had a major influence 
on t h e  autumn growth =a te  of production f o r  t he  f i r s t  perixi, it was 
yield that played the  major r o l c  f o r  the second period. 
The growth r a t e  of production remained pos i t ive  during all 
stasmns f o r  tho first period w i t h  a highest r a t e  of 4.36% during 
autumn and a least  rate of 1.32% during winter .  However, f o r  t h e  
secend period t h e  growth r a t e  cf production was pos i t ive  only during 
autumn (6.42%) with negative r a t e s  of -1 -77% d u r i ~ g  winter and 
4.93% during summer. A s  pointed out e a r l i s r ,  the negat ive growth 
rates of area during these  seasons accounted f o r  the  negat ive growth 
rrtes of production. The combined period had a pos i t ive  growth r a t e  
@f preduc ti on(7.1696) during autumn, a negative rzte (-1.79%) during 
winter and a zero growth r a t e  during summer. 
,Table 9: Seasonal Growth Rates of Area. Yield and 
Product! m i n  - Kottayam D i s t r i c t  
Growth Rates During 
Autumn din tor  , Sumner A l l  Seasons 
( P e r  cent )  
Period I 
Area 2.62 1.06 1 -45 1.45 
Y i e l d  1.74 .26 2.24 1 .'30 
Production 4.36 1.32 3.67 2.76 
. .  . 
Period 'I1 
Area 0.04 -3.96 -14.19 -5.42 
. Yield 6.38 2.20.  5.26 4.39 
Production 6.42 -1.77 -8.93 -7.01 
Area 4.75 -2.48 -2.64 - .dl 
Yield 2.41 .69 2.65 1.79 
 production^ 7 O . I  6 -1.79 . . 1 .,I8 
. . :  . _: . .  . 
4.6 Erna'kulam M strict 
The annual growth r a t e  of a rea  f o r -  t h e  combined period was 
1 ..'I 4% with ' i . lo% - f h . . t h ~ '  f i r s t  .pe~i-d ' and -. 04% for t h e  s&&d peried 
E t  appears  t h a t  Ernakulam d i s t r i c t  has  made s u b s t a n t i a l  inljrovementk 
i n  a rea  under pad*, .during :Ewer .  The ove ra l l  grow-th ra te lof  ereat 
under , s k e r  paddy 'ih t h e  d i s t r i c t  was 6.72% with a growth -rate of 
. . . . . . . . - 
, . -. 
6.3% f o r , t h e  f i r s t  per iod and 4.57%.for t h e  second period...Howevor 
t h e  growth perf ormqnce of ar,eia ' under'.p-addy during autumn and win te r  
seasons wes no t  encouraging.;\ The a ~ t u k n ' . ~ r o w t h .  rate of area  was 
-0.08% for '  t h e  f i r s t  per iod  and -1.31% f o r  t h e  se&ond perbd. 'The 
growth- .r-ate of winter  s r e r  h s  1.27% kr t h e  first per iod  and-.30% 
f o r  the 'second pekibd. The growth s a t e s  during autumn and winter  fer 
t h e  combined per iod ,a1 so remained a t  , a  low ..level. 
-fhe o v e r a l l  g r o w t h  rate..  of. y&ld i n  the.  .J%mkudam: d i s t r i c t  M E  
less than. one.per  cent, mainly -because of . t he - -ve ry  -low growth r a t e  -for 
t h e  f i r s t  pariod. While t h e  growth rate during f i r s t  periodautumn 
was s l i g h t l y  over  one pdr aent ,  the negat ive  g ~ o ~ h  r a t e s  during 
win te r  and summer had contr ibuted t,owards t h e  low annual r a t e .  The 
growth r a t e s  of y fe ld  during a l l  'seasons of t ho  second period' ranged 
. . - .  . - 
between* 1.3% i n  summer aqd. .I .85%. i n .  winter,  .Tho. grovrth r a t e s  dur ing 
autumn remained more o r  less t he  same f o r  both t h o  periods,  but during 
both winter and summer, the  -negat ive growth r a t e s  f o r  t h e  first p e r i d  
. . 
had o f f  set the  p o s i t i v e  gzowth r a t e s  f o r  the 'second period to provide 
a very small growth r a t e  ?o r  the combined period. 
The o v e r a l l  annual growth r a t e .  of production f i r  t he  combined 
per id  was about 2: pe r  ceni. The h ighes t  growth r a t e  of produc~iqn 
during summer for bo th  p e r i o d s  and t h e  combined per iod:  t h i s  
was contributed mainly by i n c r e a s e s  i n  t h e  cropped a r e a .  However 
during autumn, t h e  growth r a t e s  of  p roduc t ion  were h e a v i l y  i n f l u e n c e d  
by th2 growth r a t e s  of  a r e a  f o r  bo th  p e r i o d s  and f o r  t h e  combined 
Periad. The growth ratcs of p roduc t ion  d u r i n g  w i n t e r  remained a t  
a h v  level  fcir both p e r i o d s ,  mainly on account  of t h e  n e g a t i v e  
jrrwth r a t e  of y i e l d  f o r  t h e  f i r s t  p e r i o d  and a n e g a t i v e  growth r a t e  
8f area f o r  t h e  second pe r iod .  
Table 10: Seasonal  Growth Rates  of  Area. Yie ld  
and Produc t ion  i n  Ernakulam District 
Growth Rates During 
Autumn Winter Summer All Seasons 
( P e r  c e n t )  
hried I 
h a  0.08 1.27 6.30 1.10 
Yield 1.18 0.33 -. 14 .I8 
Production 1-10 -95 6.18 1.48 
?tried I1 
Area -1 -31 -.33 4-57 -. 04 
Yield 1.43 1.85 1.37 1.60 
Production -12 1.56 5.93 1.56 
hmbined Period 
Area .28 -66 6.72 1.14 
Yield 1-56 -22 -35 .81 
Production 1.83 .88 7.04 2.01 
4 e . 7  Trichur ?i stric t 
1 
The annual growth r a t e  of area i n  T r i c h u r  d i s t r i c t  f o r  t h e  
cmbined period was 0.48%: this being t h e  r e s u l - t a n t  of growth r a t e s  
rf .75% for  the first p e r i o d  and -1,81% for tho  second period. The 
m n t h  rate of area d u r i n g  t h e  first p e r i o d  sumrner was close t o  5%. 
b u t  t h e  t:ltumn and wintor r a t e s  f o r  t he .  same per iod had been f a r i l y  
low. I n  t h e  second p r i o d ,  t h e  growth r a t e  dur ing summer was 
reduced t o  a nonfnal level, and t h e  r a t e s  during autumn and win te r  
had dropped t o  -1.62% and -2.76!J respec t ive ly .  The growth r a t e s  af 
I 
a rea  f o r  t h e  combined per iod was a t  a small p o s i t i v e  levc l  dur ing  
autumn, negat ive f o r  win te r  and c lose  t o  5% f o r  summer. Thus, i n  
Trichur  d i s t r i c t ,  t h e r e  had been some increase  i n  the ar?a under 
summer paddy. 
The annual growth r a t e  of y i e l d  i n  t he  d i s t r i c t  h3d been cen- 
s i s t e n t l y  low: .35% f o r  t h e  combined period,  .70% f o r  th?  f i r s t  peric( 
and 1.25% f o r  the second period.  The growth r a t e  of y i e m  remained 
below one per  cen t  dur ing a l l  seasons f o r  t he  f i r s t  perixi ,  dur ing  
surnmer of tho second period,  and during a l l  seasons f o r  the combined 
per iod.  It  was oilly during second per iod autumn t h a t  tb growth rate  
of yf e2d had rbaehod cJ ose to 2.5%. 
The annval growth r a t e  of production f o r  t h e  combined pe r iod  
was a l s o  l e s s  than one par  cent:  1.45% f o r  t he  f i r s t  period and -0.54 
f o r  t h e  second perio.i. The annual growth r a t e  of production for t he  
f i r s t  per iod  was inf luenced by a more o r  l e s s  s imi l a r  growth r a t e s  
of a r e a  and y i e ld ,  bu t  by the  second period t h e  negat ive growth . ra te  
of  a r ea  exceeded t h e  p o s i t i v e  growth r a t e  of y i e ld .  During autumn, 
t h e  growth r a t e s  of production f o r  t h e  two perio&and the- coinbined 
per iod  were somewhat s imi la r .  However, 8 comparit ively la rge  growth 
r a t e  of y i e l d  during second per iod autumn had preva i led  w e r  t h e  
nega t ive  growto r a t e  of a rea  during t h i s  per iod ,  During winter  the 
growth r a t e  of production was l e s s  than  one per cen t  f o r ,  t h e  f i r s t  
p e r ~ o d ,  and it became negat ive f o r  t h e  second and t h e  combined p e r i a q  

of a r ea  1 lmained negat ive dur inc  autumn and summer; and t h e  p o s i t i v e  
growth r a t e  during win te r  was n o t  adequate t o  change t h i s  d i r ec t ion .  
The grovrth r a t e s  of a rea  were p o s i t i v e  f o r  t h e  second period autumn and 
winter ,  b a t  turned o u t  t o  be nesat ive f o r  t h e  summer season. 'Inspfte 
of t h e  negat ive growth r a t e s  during summer f o r  both per iods ' indivi-  
dua l ly  t he  o v e r a l l  t r end  turned ou t  t o  be pos i t i ve .  'his apparent 
d i sc r ipancy  occurs  on account of t he  sudden increase  reported i n  
w 
1975-76 probably from t h e  changes i n  t h e  es t imat ion procedure- 
The annuai growth r a t e  of y i e l d  was about 1.5% which remained 
c o n s i s t e n t  f o r  both per iods  and t h e  combined period.  The r a t e  of 
growth f o r  thc- combined per iod was above 2% during autumn, bu t  dropped 
t o  about h a l f  p z r  c e n t  during winter.  During summer, t h e  f i r s t  periad 
had a r e l a t i v e l y  higher  growth r a t o  of 2.60% bu t  it decl ined t o  1.93% 
by the  second period.  
Thc annual growth r a t e  of production f o r  t h e  combined p e r i o d  
was .79% The ducl in? i n  t he  cropped area e spec i a l ly  f o r  t he  f i r s t  
per iod  was respons ib le  f o r  t h e  low growth r a t e  of production, During 
autumn, t h e  negat ive growth r a t e  of a rea  f o r  t h e  f i r s t  period had 
p a r t i a l l y  o f f s e t  the  moderate growth r a t e  of y ie ld .  However, t he  
second per iod au tmn  trowth r a t o  of production crossed 3%, mainly on 
account of the  increased growth r a t e  of y i e l d  and a small pos i t ive  
growth r a t e  of area .  During winter,  i n s p i t e  of a growth r a t e  of about 
14/ In Palghat ,  t h e  summer a rea  under paddy was 2,833 hectares i n  
1960-61 and it declined t o  1943 h e c t a r e s  i n  1974-75, However 
t h e  1975-76 s r e a  was repor ted  a s  7,976 hec t a re s  which remained 
around 4,0130 hec ta res  during t h e  remaining period.  Thus each 
per iod  individuaLly shows a dec l ine ,  but o v e r a l l  a posit ive growth 
i s  indicated.  

5.1 Di s t r i c t  Analysis ( a l l  seaes) 
Wen the d i s t r i c t s  wore c l a s s i f i ed  on the  ba s i s  of pos i t iv*  
and negative growth r a t e s  f o r  the  two periods individually and fer 
t h e  combined period, i n  the  f i r s t  period a l l  the  seven d i s t r i c t s  had 
1 
pos i t ive  growth r a t e s  of production. However, i n  s i x  d i s t r i c t s  the 
pos i t ive  growth r a t e s  of production w s r s  associated with pos i t ive  
growth r a t e s  of both area and yield,  aid i n  the seventh d i s t r i c t  
(palghat) growth r a t e  of production was pos i t ive  i n sp i t e  of a nega- 
t i v e  growth r a t e  of area. In tho second period, palghat was t h e  anly 
d i s t r i c t  whore area, y ie ld  and production had pos i t ive  growth r a t e s  
airnultaneously. A l l  t h e  remaining d i s t r i c t s  had negative growth 
r a t e s  of area, but the  pos i t ive  growth r a t e s  of y ie ld  i n  Quilon, - 
Alleppey and Ernakulam wero su f f i c ien t  t o  provido pos i t ivegravth  
r a t e s  of production i n  those d i s t r i c t s .  However, the  positivegrowth 
r a t e s  bf yie ld  i n  Trivandrum, Kottayam and Trichur were not su f f i c im :  
t o  o f f s e t  t h e  negative growth r a t e s  of area, thereby prodction g r w :  
r a t e s  were negative i n  these three d i s t r i c t s .  
&en t h e  two pcriods were combined Quilon, ~ l l e p p o y , k n a k u l m .  
and Trichur had pos i t ive  grawth r a t e s  of area, yield and prditction; 
. - 
Kottayam and Palghat had pos i t ive  growth r a t h s  of y ie ld  an*roductiw 
but  negative growth r a t e  of area; and Trivandrum had negatie growth 
r a t e s  of 'area and production, but pos i t ive  growth r a t e  of yield. 
The posi t ion i n  d i f f a r en t  d i s%r i c t s  i s  summarised i n  Table 13. 
~ a b l i  13: C l a s s i f i c a t i o n  o f  D i s t r i c t  accord inq  
to q r c  !th ra tes  
Growth rates P e r i o d  I P e r i o d  I1 Combined . 
+A, +Y, +P TVM, QLN, ALP PLGT QLN, ALP, EKM, 
KOT,, EKM, TCR TCR 
(6) ( 7 )  (4) 
-A, t Y ,  +P PLGT QLN, ALP, KOT, PLGT 
TVM, KOT, TVM 
TCR 
&: + indicates p o s i t i v e  growth r a t e s  and - i n d i c a t e d  n e g a t i v e  
growth r a t e s ,  = area, Y = yield; P = product ion .  
5,2 Season Analysis 
The growth ratcis  dur ing  autumn, w i n t e r  and summer sossons  
indicated a number of  i n t e r e s t i n g  t endenc ies .  
In the  f i r s t  pe r iod  the growth r a t e  of area was maximum d u r i n g  
omtr, bu t  f o r  t h e  second p ~ r i o d ,  t h e  maximun: n e g a t i v e  growth rate of  
area was also observed d u r i n g  surrmcr. The maximum growth r a t e  of  y i e l d  
fer the first period was observed d u r i n g  summer, but by t h e  second 
peried, growth r a t e  of y i e l d  d u r i n g  summer had fallen behind t h e  autumn 
grrwth rate of y ie ld .  Thus both  area and y i e l d  for t h e  f i r s t  p e r i o d  
had the highest growth r a t e s  during summer r e s u l t i n g  i n  t h e  h i g h e s t  
jrmwth rate of prdduction, b u t  because  of the  reversal in both area 
and yield rates f o r  the second p e r i o d  product ion  growth r a t e  was minimum 
during sumer. 
%Ale t h e  growth r a t e s  c* production were p o s i t i v e  f o r  the 
f i r s t  .period during a l l  seasons and f o r  t h e  combined seasons, 
w in t e r  and summer seasons of t he  second period recorded negative 
growth r a t e s  of production - an outcome of t h e  dominant r o l e  played 
by t h e  negat ive growth r a t e s  of azea over t h e  pos i t i ve  growth rate8 
o f  y ie ld .  Though t h e  second period growth r a t e  of a rea  was negative 
during autumn season a l so ,  t h e  p o s i t i v e  growth r a t o  of  y i e l d  during 
th i s :pe r iod  had o f f s e t  t h e  negat ive impact of area  t o  provide a pool- 
t i v e  growth r a t e  oft 
I n  t he  f i r s t  period,  output  growth r a t e s  were p o s i t i v e  f o r  all 
seasons and d i s t r i c t s  except f o r  Pa lgh r t  during summer. The negatiw 
growth r a t e  of output  i n  Palghat  was influenced by t h e  dominant role 
played by M e  negat ive gro&h r a t e  of area  over t h e  p o s i t i v e  growth 
r a t e  of y ie ld .  
The growth r a t e  of production f o r  t h e  second period.wore nega- 
t i y o  during winter  i n  Trivandrum, Quilon, Alloppey, Kottayam and Trichur. 
Tho negat ive r a t e  of growth of output  i n  Trivandrum d i s t r i c t  was infl- 
uenced by t h e  negat ive g r m t h  r a t e s  'of both area and y i e ld ,  and in  all 
o t h e r  d i s t r i c t s  t he  negat ive output growth was t h e  outcome of dominant 
nega t ive  growth r a t e s  of area  over p o s i t i v e  growth r a t e s  of yie ld .  
During summor of tho second pexi od, output growth r a t e s  were 
negat ive i n  Trivandrum, Quilon, Kottayam and Palghat;  a l l  because of 
t h e  dominant negat ive growth r a t e s  of a rea  over tho  p o s i t i v e  growth 
r a t e s  of y ie ld .  Thus the  observed second period negat ive growth ratoc 
of ou tput  l e v e l s  during winter  and summer e r e  mainly influenced by the  
negat ive growth r a t e s  of a rea   a able 14). 
The r e l evan t  growth r a t e s  a r e  a v a i l a b l e  i n  Table 5. 
Table j4 
c l a s s i f i c a t i o n  o f  d i s t r i c t s  accordins t o  qrowth r a t e s  
of area, y i e l d  and production ( season wise) 
Per'ioot I Period I1 
- -. - - - - - 
Autumn Winter Summer Autumn Winter Summer 
QLN - 
ALP - 
KOT KOT 
TCR TCR 
P LGT 
4, +Y TVM 
EKM 
PLGT 
TVM 
QLN 
ALP 
EKM. 
TVM QLN 
ALP ALP 
KOT KOT 
TCR P LGT 
0 
ALP 
EKM 
PLST TCR 
N e t d  (P-) Corresponds t o  negat ivo growth r a t e  o f  production. fn a l l  
other cases, output growth r a t e  i s  p o s i t i v e .  + indi2atcl.s 
positive growth- rates, - indicates negative growth rates. A 
for area and Y for y i e l d .  
& 
The canges i n  the  va r i ab i l i t y  of area between the f i r s t  
and second periods ind ica te  t h a t  autumn va r i ab i l f t y  increased in  
Kottayam and decreased i n  a l l  other  d i s t r i c t s .  During winter, vari- 
a b i l i t y  of area increased i n  Trivandrum, Alleppey'and Trichur, but 
decreased i n  t h e  o ther  d i s t r i c t s ;  and during summer increased vari* 
b i l i t i  of area was recorded i n  'kivandrum, k i l o n ,  Alleppey, ~o f t ay fm 
and Ernakulam. 
In general, the  va r i ab i l i t y  of y ie ld  l eve l s  decreased in  most 
areas.  During autumn, y ie ld  va r iab i l  f t y  had increased i n  Trichur 
but it had decreased i n  four d i s t r i c t s  and remainod s t a b l e  i n  the 
o ther  two d i s t r i c t s .  During winter, va r i ab i l i t y  of '  y ie ld  increased 
only i n  Alleppey, and during sumer Quilon was the  only d i s t r i c t  
which recorded increased va r i ab i l i t y  of yield.. 
The va r i ab i l i t y  of output l eve l s  increased during autumn i n  
Kottayam; during winter i n  klloppey and during summer i n  Trivandru, 
h i l o n ,  and Idleppey. The overal l  annual va r i ab i l i t y  of area incrc 
ased i n  Trivandrum, klleppey, and Kottayam; va r i ab i l i t y  of y i  eld ' 
increased i n  Palghat, and va r i ab i l i t y  of production did not show am 
increase  i n  any d i s t r i c t .  Thus along wi th  stagnation i n  production 1 
t h e  v a r i a b i l i t y  i n  output l eve l s  declined over t ine .  (Table 15). 
6 .  GROWTH AND STABILITY 
It has been pointed out t ha t  the  measures adopted fo r  scce- 
l e r a t ed  growth of agr icu l tu ra l  production i n  India have often resul ts4  
1 6 ~  ,Variabi l i ty was measured using the  coeff ic ient  of variat ion : 
- 
obtained from the standard e r ro r  of t h e  estimated function 
expressed a s  a percentage of the mean of t he  estimated t r end .  
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i n  incre2s ing  annual f l uc tua t i c : r s  i n  ,production, e s p e c i a l l y  
iu/ 
. s f  ter t h e  in t roduc t ion  of h3gh y i e l d i n g  v a r i e t i e s .  Since increased 
f l u c t u a t i o n s  i n  ou tput  l e v e l s  l ead  t o  a number of problems i n  food 
management operat ions ,  o f ten  measures a r e  i n i t i a t e d  t o  reduce varl- 
a b i l i t y  i n  output  l e v e l s  aJong with achieving sussained l e v e l  s of 
growth. Here an attempt i s  mode t o  analyse t h e  performance of rice 
i n  Kerala i n  r e l a t i o n  t o  growth and s t a b i l i t y .  
The growth r a t e s  of a r ea  under paddy dec l ined  during the  
second, per iod over the  f i r s t  period f o r  a l l  the '  t h r e e  seasons ind- 
. 
v idua l iy  and f o r  t h e  combined seasons. Howover, between t he  tm,  
per%ods;; ennusl f l u c t u a t i o n s  In  a rea  dec l ined  during autumn and 
winter ;  and it remained, s t a b l e  during summer and t h e  combined soasdp; 
, , 
Some of t he  important . factorb respons ib le  f o r  acreage adjustments 
include changes i n  the phys ica l  condi t ions  ( e spec i a l ly  i r r i g a t i o n  
f a c i l i t i e s ) . , .  v m t h e r  oondi t ions  and r e l a t i v e  p r i c e  changes. k ehange 
induced by weather condi t ion i s  ;:.;re of a sho r t  term na ture  than the 
changes inchccd by o t h e r  f a c t o r s ,  and t h e r o f m e  weather induced, c h w  
! 
i n  cropping phtterr. have a tendency t o  i nc rease  t h e  f l u c t u a t i o n s  i n  
area.  The f a c t  thaf  growth r a t e s  of aroa remained nege t ive  during 
a l l  seasons and t h a t  t h e  f l b c t u a t i o n s  remainod e i t h e r  a t  s t a b l e  level4 
o r  decreased over t h e  two per iods  i n d i c a t e s  t h a t  t h e  reduct ion i n  
a r e a  was t h o  r e s u l t  ot. conscious dec i s ions  made a t  t h e  farm l e v e l  i n  
f avour of s u b s t i t u t i n g  o t h e r  c rops  for paddy. 
.This can be  e i t h e r  
d because land d ive r t ed  irom paddy i s  brought under long dura t ion  crop* 
(perennia l  crops)  o r  betause d i  sedvsn tageous r e l a t i v e  p r i c e  -s i tuat iona 
. 
preva i l ed  over a long pe?iod. 
- 
See S.R.Scn (1967)snd C H H R ~ O  (1975) 
m i l e  area i n d i c a t e d  n e ~ a t i v e  growth r a t e s  f o r  t h e  second 
prriad, the growth r a t e s  of y i e l d  f o r  t h e  second p e r i o d  were cons is -  
ten t ly  above t he  f i r s t  p e r i o d ' s  r k t e s  f o r  a l l  t h e  t h r e e  seasons.  
Hmver, the f l u c t u a t i o n s  of y i o l d  havc d e c l i n e d  d u r i n g  w i n t e r  and 
S m c r ,  and remained s t a b l e  d u r i n g  autumn i n d i c a t i n g  an o v e r a l l  re- 
ductian i n  v a r i a b i l i t y  of yielc! dur ing  t h e  second per iod .  This i s  
rewha t  contradictory t o  t h e  oxper icnce  i n  , t h e  e a r l y  phase of h igh 
\ 
yielding v a r i e t i e s  when t h e  y i e l d  i n c r e s e s  a s s o c i a t e d  wi th  t h e  new 
varieties induced h igher  l e v e l s  of f l u c t u a t i o n s  over t i m e .  A t  
the same time the  reduced l e v e l  of f l u c t u a t i o n s  of y i e l d  i s  cons i s -  
tent with the reduced l e v e l  of f l u c t u a t i o n s  o f  azoa i n d i c a t i n g  t h a t  
the land retained under paddy c u l t i v a t i o n  was s u i t a b l e  f o r  t h i s  pur- 
pose and t h a t  the re  was no major i n b u i l t  technology b i a s  towards  
irducing higher l e v e l s  of f l u c t u a t i o n s .  Even i f  t h e r e  e x i s t e d  some 
techna1oc;y b i a s  towards i n c r e n s  . d  l e v e l  of  f l u c t u a t i o n s ,  such ten- 
dmcies might have been overcome either by p h y s i c a l  c o n d i t i o n s  (es-  
pecially land q u a l i t y )  o r  by p o s s i b l e  measures adopted t o  safeguard  
chps from t h e  vagar i e s  of na tu re .  
I n  general, a .  s i t u a t i o n  of  improved growth r a t e  of y i e l d  
assmciated with reduced v a r i a t i o n s  would be most d e s i r a b l e .  However, 
the ~erformance of r i c e  i n  Kera la  dur ing t h e  second p e r i o d  do n o t  
provide such an oncmraging out look.  The i n c r e a s e d  growth r a t e  of 
yield fo r  the second p e r i o d  was on ly  a mild recovery  from the n e a r  
Stagnant growth r a t e  f o r  t h e  f i r s t  per iod .  The compound growth r a t e s  
of yield (1.7% f o r  a l l  seasons ,  2.46% dur ing  autumn, 1.07% d u r i n g  . 
winter and 1.74% during summer) wera w e l l  below t h e  r a t e s  achieved 
i n  many o t h e r  p a r t s  of India. Further,  t h e  i nc rease  i n  growth rate 
of y i e l d  was n o t  s u f f i c i e n t  t o  o f f s e t  t h e  dec l ine  i n  t h e  growth raq ;  
. . 
of area; so t h a t  t h e  outcome was a  dec l ine  i n  t h e  growth r a t e  of 
output.  
A s  i nd i ca t ed  before,  t he  growth r a t e s  of output f o r  the  secq i  
pe r iod  were below the  r a t e s  f o r  the f i r s t  period during a l l  t h e  t h r e e  
seasons. Along with t h e  f a l l  i n  output l e v e l s ,  t h e r e  had been a  declh 
i n  t h e  . f luc tua t ions  of ou tput  l eve ls .  Since it i s  normal t o  expect 
increased  f l u c t u a t i o n s  assoc ia ted  with increased output  l eve ls ;  it is  
c o n s i s t e n t  t o  expect reduc t ions  i n  v a r i a b i l k t y  assoc ia ted  withreduced 
growth r a t e s .  In  Kerala, reduc t ions  i n  t h e  f l u c t u a t i o n s  of b o t h a r e a  
and y i e l d  of r i c e  have cont r ibu ted  towards a  reduced l e v e l  o f v a r i a b i -  
li t y  i n  ou tput  'of r i c e .  
The observed behaviour of changes i n  growth r a t e s  and f luctua-  
t i o n  f o r  t h e  s t a t e  was n o t  uniformly cons i s t en t  f o r  a l l  t h e  d i s t r i c t s :  
t h e  emerging tendencies  among the  d i s t r i c t s  ind ica ted  a  very sca t t e r ed  
pa t t e rn .  For example, while t ho re  was no in s t ance  of increased f luc tur -  
t i o n s  a t  the  s t a t e  l e v e l  i n  area,  y i e l d  and output f o r  t he  combined 
seasons,  t h e  f l u c t u a t i o n s  of a rea  f o r  t h e  combined seasons increased.  
. i n  T r i v a n d m ,  Alleppey and Kottayam. Increased f l u c t u a t i o n s  of  a r e a  
f o r  t h e  second per iod was observed during autumn i n  Kottaycm, during 
win te r  i n  Trivandrum, Alleppey and Trichur;  and during summer. in 
Alleppay. F luc tua t ions  of y i e l d  l e v e l s  increased  i n  Trichur  (altumn), 
Alleppey (winter) ,  and Quilon (summer); and f l u c t u a t i o n s  of output 
l e v e l s  increased  i n  Kottayam (autumn) , Alleppey (winter) ,  and Alleppey, 
Trivandrum and Quilon ( s u m e r )  . Thus, i n  general  f l u c t u a t i o n s  >f area ,  
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y i e l d  and output  i nd i ca t ed  an increas ing  tendency i n  some' of the 
Southern , d i s t r i c t s  of Kerala. However t h e  opposi te  tendency i n  the ' 
nor thern  d i s t r i c t s  and some of t h e  Southern d i s t r i c t s  ( d i f f e r e n t  
d i s t r i c t s  f o r  d i f f e r e n t  seasons) had a  dominant r o l e  so t h a t  f.or the  
s t a t e ' a s  a  whole, t he  f l u c t u a t i o n s  of a rea ,y ie ld  and output dec l ined  
or .  remained s tagnant .  
7. SOURCES OF GROWTH 
An add i t i ve  decomposition model was used t o  i d e n t i f y  t h e  con- 
t r i b u i i d n s  of aree ,  y i e l d  and . i n t e r a c t i o n s  i n  explaining t h e  change* 
The changes i n  production were a n a y d  i n  -production' over t h e  p e r i o  
f o r  $ach season and f o r  t h e  annual data .  Further,  t h e  changes i n  tfo 
?,I,, ~ u t h r  t o r  t he  f i r s t  period,  90% of t h e  changes i n  autumn r i c e  
producfiofi l e v e l s  i n  t h o  s t a t e  were accounted by y i e ld ,  8% by a r e a  ani 
2% by inte*ction between area and y i e l  p However, f o r  the  second per. 
y i e l d  had a t o s i t i v e  con t r ibu t ion  of 205%, t h e  a rea  e f f e c t  was - 93% 
and t h e  r e s t  p s  accounted by t h e  i n t e r a c t i o n  e f f e c t .  When the two 
p e r i o d s  a r e  pobled toge the r  ( t h e  combined ~ e r i o d ) ,  t he  contribution .f 
y i e l d  was 170% $nd t h e  con t r ibu t ion  of a rea  was - 53%. For t h e  combina( 
pe r iod  y i e l d  e f & t  was p o s i t i v e  i n  a l l  t h e  d i s t r i c t s ,  bu t  the  a r e a  
e f f e c t  .was pos i tg re  only i n  h i l o n ,  Alleppey, Kottayam, Ernakulam and 
Trichur. '  I n s p i t e  bf the  p o s i t i v e  con t r ibu t ion  of a rea  i n  these five 
18/ See Minhas and ivaidyanathan ( 1965) 
19/ Three yea? averale l e v e l s  f o r  t h e  base year  and f i n a l  year were 
u sed .' 
districts, the negative con t r ibu t ions  of a r ea  i n  Trivandrum end 
palghat iniluenced t h e  nega t ive  o v e r a l l  con t r ibu t ion  of a rea  i n  t h e  
1 
State, The contr ibut ions  of y i e l d  were p o s i t i v e  i n  all t h o  d t s t r i  c t s  
.f@r the f i r s t  md second periods. Howevar, t h e  con t r ibu t ion  of a rea  . 
far the f i r s t  period remained nega t ive  i n  Trivandrum and Palghat ,  and 
f* tho meond period it was negat ive  i n  Trivnndrum, Kottaym, Ernakulam 
md Trichur. 
7,2 Winter: A major share  of increase  i n  production of win te r  paddy 
ter the f i r s t  period was accounted by t h e  changes i n  area.  For t h e  
, @ c o d  period, t he  cont r ibu t ion  of a r ea  was a l a rge  negaticre value'  and 
it vR6 only p s r t i a l l y  of f  set by t h e  inc rease  i n  t h e  cont r ibu t ion  of 
virld. Hewever f o r  tho combined per iod,  a rea  changes cont r ibu ted  t o '  
3% Of the changes i n  production and t h e  cont r ibu t ion  of y i e l d  was 42!& 
hr  the f i r s t  period,  t he  cont r ibu t ion  of a rea  was p o s i t i v e  i n  
i l l  tho d i  s t r i  c t s  .and the  cont r ibu t ion  of y i e l d  was posit: ve only i n  
Yrichur and Falghat. ' By t h e  second pariod t h e  pos i t i on  was reversed 
so that the contribution of a r ea  becane nega t ive  i n  211 d i s t r i c t s  and. 
the contribution of y i e l d  was p o s i t i v c  i n  a l l  d i s t r i c t s  except Trivondrum. 
Far thr combined period, t h e  cont r ibu t ion  of area was p c s i t i v e  i n  
. 
l.hmy, h.r.atulam and Palghat;  and t h s  cont r ibu t ion  of y i e l d  was 
?-dtive. in a i l  d i s t r i c t s  axcept  T r i v a n c m  and Quilon. 
3 t Fcr t he  s t a t e  a s  a whole, f o r  the f i r s t  per iod 68% af t h e  
Lhrnger in aummsr production was accounted by a rea  and 24% by y ie ld .  . 
. .  
:hi8 war reversd f o r  t h e  second period t o  the  e x t e n t  t h a t  t h e  con t r i -  
bution ef area wcs a negat ive r a t e  of - 377% with a  con t r ibu t ion  of 
.W% from yield. h e n  tho two per iods  were combined 55% of the changes 
i n  summer production was accoun%d by a rea  changes and 36% by y i e l d  
changes. 
Among tho  d i s t r i c t s ,  for t h e  f i r s t  per iod t h e  cont r ibu t ion  ef 
area was pos i t ive .  i n  a l l  d i s t r i c t s  ex;ept Palghat ;  and t h e  contr ib; t i rd  
o f  y i e l d  was p o s i t i v e  i n  a l l  d i s t r i c t s  except Ernakulam. For the 
second perfod, t h e  cont r ibu t ion  of a rea  was p o s i t i v e  i n  hlleppey, 
knakulam, and Trichur;  end t h e  con t r ibu t ion  o f  y i e l d  wes pos i t ive  i n  
a l l  d i s t r i c t s .  For t h e  combined per iod,  t ho  co r i t r i bu t fm of area was 
p o s i t i v e  i n  Quilon, Ernakulam, Trichur  and Palghat ;  and t h e  contr-ilutd 
of  y i e l d  was p o s i t i v e  i n  a l l  d i s t r i c t s  except Quilon. 
7.4 A l l  seasons: The con t r ibu t ion  of a rea  accounted f o r  53% of t h e  
production changes f o r  t h e  f i r s t  per iod and t h e  con t r ibu t ion  o f y i e l d  
was 41%. However f o r  t h e  second period t h e  pos i t i on  was reversed so 
t h a t  a r e a  accounted f o r  a l a r g e  nega t ive  share  (-702%) a s  aga ins t  a 
l a r g e r  p o s i t i v e  share  (864%) of r ie ld .  For the ccmbined period,  t h e  
share  of y i e l d  dominated t o  t h e  e x t e n t  t h a t  89% of t h e  change i n  out- 
p u t  was accounted hy y i e l d  and only 9% was explained by area. 
Far  t h e  f i r s t  period,  t i . >  con t r ibu t ion  of a rea  remained ~ o s i t i ( r l  
i n  a l l  d i s t r i c t s  except Palghat ,  and the  cont r ibu t ion  of yi$ld was 
p o s i t i v e  i n  a l l  d i s t r i c t s  except Tr5vanciiurn and Emakulam. For the  
second 'per iod,  t he  con t r ibu t ion  of a rea  was p o s i t i v e  only i n  Ernakulam 
and Palghat ,  bu t  t h e  con t r ibu t ion  of y i e l d  was p o s i t i v e  i n  a l l  d i s t r i c t  
When t h e  two per iods  a r e  combined, t h e  cont r ibu t ion  of a rea  remained 
p o s i t i v e  i n  Quilon, Alleppey, Ernakulam and Trichur; and t h e  contribu- 
t i o n  of y i e l d  remained. p o s i t i v e  i n  a l l  d i s t r i c t s  except Trfvandrun. 
lrivandrum 
hilon 
A1 lcppey 
Kmtt ayern 
b n a k u l m  
Trichur 
Palajhat 
Kerala 
1. ?* 
~rivrndrum 
Qui 1 r n 
Alltppey 
Xm thyam 
h a u l  am 
Trichur 
??lyhrt 
Kerala 
Trivrndrum 
r h i l a n  . 
hl lcppey 
Kmtkyam 
Ern aku 1 am 
T-ic hur 
?:lghat 
Kerala 
J.  &$asons 
t~ivrndrum 
Cli 1 an 
l llcppey 
Kettayam 
E:nokul sm 
Tric hur 
' -.lyhat 
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The s h a r e s  o f  a r e a  and y i e l d  i n  t h e  changes  i n  product ion  
f o r  t h e  f i r s t ,  second and combined p e r i o d s  i n  each season a.re a v a i l a h 4  
i? in Table 17. The p o r t i o n  unexpla ined by t h e s e  two f a c t o r s  i s   account^ 
by t h e  i n t e r a c t i o n  term. 
The c o n t r i b u t i o n s  of a r e a ,  y i e l d  and t h e i r  i n t e r a c t i o n  towards 
changes i n  p roduc t ion  can be f u r t h e r  ana lysed  t o  i s o l a t e  t h e  dominant 
f a c t o r  i n f l u e n c i n g  product ion  changes i n  each season. During aut.xh, 
a r e a  was t h e  dominant f a c t o r  i n  Alleppey and Kottayam d i s t r i c t s  for 
t h e  f i r s t  p e r i o d ; . i n  Trivandrum, Alleppey, and Ernakulam f o r  t h e  secepd 
p e r i o d ;  a t ~ d  i n  Trivandrum, Alleppey, Kottayain, J5nakulam and Trichur 
f o r  the combined period.  h r i n g  w i n t e r ,  a r e a  was t h e  d m f n a n t ' f e c t ~ ,  
i n  Trivandrum, Quilon, Al..leppey, Ejrn.aL.ul-=-and Pa lgha t  .for. t h e  first 
p e r i o d ;  i n  a l l  d i s t r i c t s  e x c e p t  Quilon and Ernakulam f o r  t h e  second 
p e r i o d ;  and i n  a l l  d i s t r i c t s  f o r  t h e  combined pe r iod .  During summer, 
2' 
a r e a  dominated i n  a l l  d i s t r i c t s  excep t  Alleppey and Kottayam f o r  t h e  
f i r s t  pe r lod ;  Alleppey f o r  t h e  . x o n d  p e r i o d ;  2nd Alleppey, Kottayam 
and P a l g h a t  f o r  t h e  c ~ m b i n e d  p e r i c d .  Wen anntial d a t a  was analysed, 
a r e a  t u r n e d  o u t  t o  be t h e  dominant f a c t o r  i n  a l l  d i s t r i c t s  except  
P a l g h a t  f o r  the  f,ir s t  pe r iod ;  i n  Trivandrum, Kottayam and Tr ichur  fa1 
t h e  second pe r iod ;  and i n  Trivandrum and Ernakularn f o r  the combined 
' p e r i o d s .  
I t  can be observed,  from t h e  changes t h a t  a t  . the s t a t e  l e v e l ,  
y i e l d  was t h e  dominant f a c t o r  i n f l u e n c i n g  product ion  changes during 
autumn f o r  bo th  p e r i o d s  s e p a r a t e l y  and f o r  t h e  combined per iod .  However, 
d u r i n g  w i n t e r  and summcr, a r e a  changes dominated t h e  p roduc t ion  change 
f o r  bo th  p e r i o d s  and the  cornbiried pe r iod .  For t h e  annual d a t a ,  a t  thr  
s t a t e  e l e v e l  a r e a  dominated f o r  t h e  f i r s t  pe r iod ,  y i e l d  dominated for 
t h e  second p e r i o d  and the  o v e r a l l  pe r iod .  Thus, f o r  t h e  f i r s t  period, 
t h e  dominance of y i e l d  d u r i n g  autumn was n u l l i f i e d  by t h e  dominance 
Crinj winter and summer s o  thai.. a r e a  emerged a s  t h e  o v e r a l l  dominant 
facter for  the  annual d c t a ,  For the ' second  p e r i o d ,  t h e  dominance of 
yield during autumn had o f f  s c t  t h e  dominance o f  area  d u r i n g  w i n t e r  
and sumcr t o  emerge as t h e  dominant f o r c e  i n f l u e n c i n g  annuzl changes  
i n  production. 
Another i n t e r e s t i n g  a s p e c t  of t h e  changes r e l a t e  t o  t h e  d e c l i n e  
i n  yroduction l e v e l s .  The o u t p u t  l e v e l s  i n  t h e  t e r m i n a l  p e r i o d  were 
below the corresponding l e v e l s  i n  t h e  base p e r i o d  for t h e  fo l lowing  
casts: 
Winter: 
Per iod 2: Trivandrum a n d  Ernakulam 
Combin~d pe r iod :  Trivandrum 
Per iod 1: Kottayam 
Per iod 2: Trivandsum, Alleppey, Kottaynn, T r i c h u r  
Combined Period:  Trivandrum, Qui lon,  Kottayam, T r i c h u r  
p e r i o d  1: P a l g h a t  
Pe r iod  2: Trivandrum, Qui lon,  Kottayam and P a l g h a t  
Combined per iod:  Kottayam. 
Per iod  2: Trivandrum, Kottayam, T r i c h u r  
Combined period:  Trivandrum 
In a l l  these c a s e s  except  f o r  Kottayam, ( w i n t c r ,  p e r i o d  1 and sumer, 
cembfned period), t h e  doz inan t  f a c t o r  i n f l u e n c i n g  p roduc t ion  changes 
was area. Thus changes i n  a r e a  was the  under ly ing  f a c t o r  r e s p o n s i b l e  
fer decline i n  production l e v e l s ,  
h n 
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The analysis  of t h e  sources  of  growth based on changes over  
a m i e l l  can be considered a s  t r e n d s  emerging over  a medium . term o r  , 
a long term horizon depending on t h e  d u r a t i o n  of t h c  p ~ r i o d .  A t  t h e  
$-re time, analysis  of annual changes in, m e n ,  yield and p roduc t ion ,  
.I' ef which can be cons idered  2s short tern changes,  i s  .a1 so impor- 
b d  t@ understand fhc  change p z t t m n ,  I t  can be  v i  s u a l i s e d  t h a t  s h o r t  
changes (obtained from ann lys ing  annual changes)  could  5e e i t h e r  
(I*-~Sistent n i th  medium tern) changes ( o b t a i n e d  from changes o v c r  the 
interval) o r  t h a t  t h e  s h o r t  term changes do n o t  n e c e s s a r i l y  add up , t o  
-!I.- medium term changes. The divergcncc. bstwcen s h o r t  term and medium 
%*changes could a l s o  imply  t h a t  a f a c t o r  !vhich was r e s p o n s i b l e  f o r  
Bes t  ef t h d  short .term changes had r e l a t i v e l y  s m a l l e r  i n f l u a n c e  over  
fh- intorval a s  conparcd t o  ano the r  f n c t o r  emerging a s  t h e  dominant 
f#"2, 
Far the  f i r s t  per iod  c o n s i s t i n g  of 14 annual changes, d u r i n g  
#tumn, praduction i n c r e r s e d  i n  10 y e a r s  and declined i n  4 yea r s .  I n  
bath these situations c h m s c  i n  y i e l d  was t h s  major f a c t o r  r o s p o n s i b l e  
f b i  prrduction changes. Thi,s i s  e l  s c  c o ~ s i s t s n t  with t h e  r e s u l t  
bmioined f o r  the whol; p a r i o d  using t e r m i n a l  va lues .  During w i n t e r  . 
?-.:Ill was the. dominant f a c t o r  f o r  7 o u t  of I 0  c a s e s  of p roduc t ion  
herease and f o r  all t h e  4 c a s c s  of p roduc t ion  d e c l i n e .  I t  may be 
recalled t h a t  when changes i n  product ion  bcsod on end v a l u e s  were 
d*~si lorsd area turned o u t  t o  be t h e  dominant f a c t o r  f o r  t h e  wintor 
i t  :$on. While ennuol changes i n  y i e l d  dominetoti annual  changes i n  
p r o d u c t i o ~  i n  most ycars ,  i n  t h e  m a l y s i s  bascd on end per iods ,  it 
was a rea  t h a t  cmorged a s  t h e  dominant f ac to r .  The r e s u l t s  f o r  the 
summer and f o r  tho conbincd seasons a l s o  ind icc tad  a p a t t e r n  s fmi l& 
t o  t h e  win te r  season. 
* 
i k p g  t h e  d i s t r i c t s  while y io ld  was the  dominant f a c t o r ,  k i l o n  
was t h e  only cxcoption where i n  a major i ty  of ycars,  annual productten 
changes wore dominated by a rea  changes during t h o  summer season. 
7.5.2 Per iod  2 
For t h e  second period,  of t h e  sovm annual changes, autumn had 
, i 
f o u r  casos  of production inc rease  and t h r e e  c a s e s  of production decline 
- 
I n  a l l  cosos  of production inc rease  and i n  two c a s e s  of doc l ine  y i e l d  
was t h e  dominant f ac to r .  Here again t h o  dominant r o l e  of y i e l d  i s  
c o n s i s t e n t  with t h e  r c s u l  ts based on t h e  changes obtained f o r  t h e  
i n t e r v a l .  . During winter  y i e l d  dominated only ono of t he  two c a s o s  .f 
t 
product ion incrcasc 2nd one of t h ~  f i ve  casos  of A c l i n e  i n  product ien.  
Thus during winter  a n n ~ a l  changes i n  area was t h o  dominant f a c t o r  
in f luenc ing  pioduc i;lo:: ct:r:nges, ~ ~ h i c h  was again consistent with the 
r e s u l t  bascJ on t h o  ~ e r f o r m a n c e  f o r  t h e  fn torva l .  During surnmer.yield 
dominated a l l  t 3 o  f r . 1 ~ ~  cases  of production inc reases  and two ou t  of 
* .  
t h r e e  ca ses  of dec l ine  i n  production. However, it may bo r aca l l ed  t h a t  
when t h o  changes d x i n g  t h e  i n t e r v a l  was considered,  a rea  was t h e  
dominant f a c t o r  explninin'g production changes, Tho dominance of y i o l d  
i n  t h e  combined soesons wcs a l s o  c o n s i s t e n t  with t he  changes over the 
i n t e r v a l .  l'ri9ng thc  d i s t r i c t s ,  dominance of a r ea  was no t iced  f o r  I 
I 
production dec l ine  in  Trivandrum ( summer), Alloppey (winter  and SWmor) 
Kottayam (winter  omJ summer), Tr ichur  ( sununor) and Palghat  (su-r) . 
".S.a3 Combined Period 
FOS .the combined period,  y i e l d  was t h e  dominant f a c t o r  f o r  a l l  ',.-.. 
She 15 cases of production inc reases  dur ing autumn, 8 out  of 12 incr-  
*ores during winter, 11 ou t  of 13 i nc reases  during summer and 10 out  
@f 12 increases i n  the  combined seasons. A s  f a r  a s  production dec l ine  
-.a8 considered, y i e ld  was t h e  dominant f a c t o r  i n  6 ou t  7 c a s e s  during 
dutumn, 6 out of 10 cases  during winter,  8 ou t  of 9 c a s e s  dur ing . 
!umer, and 5 out of 10 cases  i n  the  combined seasons. Hers it may 
e,recrlled thbt  when the changzs over t h e  i n t e r v a l  was considered, 
field dominated only during autumn and i n  t h e  combined seasons, w h i l e  
urn in inated during winter  and summer. Among the d i  s t r i c t s ,  t h e  
bminance of area i n  annual production changes f o r  t h e  combined period 
4aS noticed only f o r  Trivandrum (summer, dec l ine )  and Quilon (summer, 
increases). 
Thrrs it i s  apparent t h a t  annual changes ir, a rea  under paddy 
bad a lminant ro le  i n  production changcs i n  a fewer number of yea r s  
tan the annual changes i n  y ie ld .  However, a rea  changes over an 
interval had emerged a s  t h e  dominant f a c t o r  i n  winter and summer f o r  
r e t h  the first and second periods.  The number of yea r s  when y i e l d  
adnated  annual changes i n  production according t o  t h e  d i s t r i c t s  and 
raa&nr i s  available from Table 19. 
8. FACTORS INFLUENCING PERFORMANCE 
Tho contributions of a rea  and y i e l d  i n  explaining changes i n  
rrrluction of r i ce  during d i f f e r e n t  pe r iods  ind ica ted  d i f  f c r e n t i a l  
ttdrn across the d i s t r i c t s  and se%sons over t h e  years.  Here an 
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attempt i s  made t o  analyse t h e  f a c t o r s  respons ib le  f o r  chanws tn 
a and yfeld with particular--rei 'erence- t o  . the  r o l e  of ~ e l - a t i v &  .prices 
B acreage adjustments, and the role .of high y i e ld ing  varisties~(HYY) . 
8 i r r iga t ion  i n  explaining y i e l d  l eve l s .  . Since y i e l d  dat$ far-  HW ' - 
nm-HYV according t o  i r r i g a t i o n  f a c i l i t i e s  were ava i l ab l e .  onSy_ 
the eecand period, t h e  ana lys i s  was confined. t o  t h i s  pexiod 
Acreaae adhstmen t s 
- 
The annual growth r a t e  of area u n d ~ r  paddy f o r  tho  .c.anbixpd 
i d  was snly a marginal r a t e (  ..l5%), Farm level d e c ~  sLon&:on Acreage 
ecatirns under d i f f e ren t  c rape  ape of ten  considered t o  be .in.f*enc.ed 
changes i n  re la t ive  p r i c e s  of d i f f e r e n t  .-crops. Along wi+h c e n g e s  
yield and cost, p r ice  ch&&.,inf h e n c e  t h s  r e l a t i v e  prof f t a M l l t y  
different crop e n t e r p r i s e s  and t h i s  s ' h i f t  i n  p r o f i t a b . i l i t 3  ini3.uences 
*aye adjustments through increased total cropped area o r  -shif+S * i n  
e x i s t i n g  cropping pat te rn .  
T h c q h  acreage adjustmeoi,~ of paddy can ba inf iucnced -by the 
. yes in the relative prof i t a b i l i t y  wf th' respect to & num'ber o;. crop8 
as sugarcane, banma, vegetables  and coconut, it i s t h e  .con~er.sion 
raddy land to .  coconut - t h a t  i.s of t en  msntioned i n t h e  Kexala c h t e x t .  
iew ef this and con~i~dering:  t h e  da ta  a v a i l a b i l i t y ,  the precetW" 
ysis i s  conf.inod t o  t h e  adjus%ments of paddy area i n  respense t o  
. ! 
. . 2a/ 
. p s  i n  paddy p r i c e s  r e l a t i v e  - to~coconut  p r i ce s .  
Acreaye edjustments can be,anoi'lysed. either in terns of changes 
. . 
.re2 i n  response Do changes i n '  r e l a t i v e  p r i ce s :  ox using. actuai.-area . 
actual prices. In the first: case,  changeis, i n '  paddy a rea  over the 
-- 
An a~nalysl s of agr icu l tura l  &ice moveq~n t s  i n  Kerala i nd ica t ed  that 
the increase iri  wholesale' p&ce of -nonfood c r a p s  was much higher  than 
thc  increase i n  whclesalo p&ice for .  food frops.  Among food w s ,  
the  lrwcst increase was f o r  =cereals.  (See George P .So, 1982) 
. 

fill the coefficients had signs z x.si stent with a r i  expectations 
a n d ~ t a t i s ~ i c a l l ~  s i g n i f i c a n t  t values. Fur the r ,  the F value for the 
ktal equation was also significant, Tha alasticitius at the mean. . . 
values indicated t h a t  for one per c e n t  increase in paddy price, paddy 
area increased by 0.0702 per cent and for on2 per cent increa,se i n  
coconut price, paddy area decreased by 0- 1257 per cant ,  Thus paddy 
art8 was inelastic with respect  t o  both paddy pr ice  and coconut price, 
thruyh both had statistically s i g n i f i c a n t  influence on area.  
Conversion of paddy area to coconut ' involves a permanent s h i f t  
i n  acropping pattern. flowever, it i s likely t h a t  farmers may n o t  s h i f l  
frrn a seasonal crop to  a perennial crop based on r e l a t i v e  price  changc 
i n  the short run, When pr ices  'and wages turn out t o  be unf avouxable, 
the first react ion may he t o  keep land f a l l o w  fox the  current year 
and to watch the sj t u a t i o n  before a permanent s h i f t  is contemplated. 
In such s i tua t ions ,  the current .'allow might be r good indicator of 
the farmerst respon.se. The area under current fallow i n  7969-70 was 
. * 
b i l e  the current fallow \ F ~ )  was related w i t h  lagged paddy 
price (ptl) and wage rete (Ht- l), it was &served that wage rate had 
a very significant influence on current fal low.  The estimated euqa- 
tirn was 
5ince paddy is grown during different seasons, it is possible that . 
annual lags can be modf f i e d  by seasonrl lags.  Thus, based on the 
first seasons experience the f amexs might change their decis ion t o  
- - . 
*** significant a t  1% I . . .  
keep l and  f z l l o w  i n  t h e  second s ~ a s o n ,  and t h e r u i o r ~  t h e  a r e a  under  
f a l l o w  could  respond t o  p r i c e s  and wages i n  t h e  same pe r iod .  The 
r e l a t i o n s h i p  among c u r r e n t  f a l l o w  ( F ~ ) ,  paddy p r i c e  ( P ~ )  and .wage r a t ,  
( w ~ ) ,  i n d i c a t e d  t h a t  both  Pt  and i t  had a  s i g n i f i c a n t  i n f l u e n c e  on 
c u r r e n t  fa l low.  The e s t i m a t e d  e q u a t i o n s  i n d i c a t e d  t h a t  c u r r e n t  f a l l av  
d e c l i n e d  w i t h  i n c r e a s e d  paddy p r i c c  and it i n c r e a s e d  wi th  increased 
wage r a t e .  
Ft 
o n l y  a  
1 agged 
y e a r f  s 
a c t u a l  
A s  i n d i c a t e d  e a r l i e r ,  changes i n  r e l a t i v e  p r i c e s  ~orstl:;!::~ 
p a r t i a l  e x p l a n a t i o n  f o r  ac reage  adjus tments .  Following N e r l e v e  
22/ 
e x p e c t a t i o n  madel s, a  number of s t u d i e s  have exp la ined  c ~ r r e n  
- 
a c r e a g e  ad jus tmen t s  through lagged responsos  t o  previou:  y e a r s  
exper ience  on t h e  farm. S ince  p r o f i t a b i l i t y  of  a  p a r t i c u l a r  
c r o p  ente: .?r ise depends on y i e l i  . p r i c e  and c o s t  c E product ion ,  f ~ r i n e r  
base  t h e i r  c u r r e n t  e x p e c t a t i o n  on t h e i r  p r e v i o u s  expsrienczwi:h these  
f a c t o r s .  Herc i t  f.s p;-oposecl t a  ana lyse  t h e  acTcr'ye r e s p m e  ~f paddy 
a r e a  u s i n g  t h e  fo l lowing  s p e c i f i  a t i o n s :  
At = Area under  paddy dur ing  p e r i o d  t 
Y = Y i e l d  i n  t-1 t - 1  
. P  = P r i c e  i n  t-1 
t-1 
C t - l= a  measure of c o s t  of product ion  i n  t-1 
Wage r a t e  (bit ) and f e r t i l i s e r  p r i c e  ( N ~  ) were used a s  two i n d i c & t @ r -  
o f  c o s t  of p roduc t ion .  The e s t i m a t e d  equatiin had t h e  fo l lowing  
c o e f f i c i e n t s :  
I 
* S i g n i f i c a n t  a t  5% *** S i g n i f i c a n t  a t  1% 
22/ Nerlove (1958) 
F r m  the first equation it i s  appcrcn t  t h a t  both  lagged prico 
, 
and I g y a d  wage r a t e  t u n e d  ou t  t o  be s i g n i f i c a n t  i n  e x p l a i n i n g  the 
.?a under paddy. Both t h n  variables had s i g n s  c o n s i s t e n t  with 
-qi,i-@~L expactations i n d i c a t i n g  thct paddy area i n c r e a s e d  wi th  
!nmased paddy p r i m  and it declined with fncreesad wage rate .  men 
fcrtiliszr prico was also i n t r e 4 u c e d  t o  represent  the c o s t  of produ- 
ctien i n  t5e second equation, it d id  n o t  improve t h e  r e s u l t s .  
8.2 Hirh YiGdina V e r i e t a  
8.2.1 I.i\Y 'area 
k i n g  1992-83, 25.2 per c e n t  of t h e  croppod erea under paddy 
during ill seasons was cove.red under HYV. h o n g  t h e  d i s t r i c t s ,  . 
Trivmqr had t h e  l e a s t  coverage (.5.3%) and the highest  was i n  
Ketteynn (54.1%) . The coverage of e r e a  under HW dur ing  4982-83 
aut~rnn, winter, and summer were 33. I%, 14.7% and 37.6% respectivaly.  
-- 
- -- 
s i ~ f f i c a n t  a t  5% ** s i g n i f i c e n t  a t  1% 
1/ fh@ nen-significance of t h e  lagged p r i c e  (pt-,) i n  t h i s  equation 
s::ems to be due t o  t h e  high m u l t i - c o l l i n e a r i t y  wfth t h e  legged 
i n t i l i s e r p r i c ~  ( N ~ _ ~ ) .  
Between 1 975/76 and 1982/U3 the coverage of JreD *;rider H W  ' d u r ~ n c  
autumn decl ined i n  Trivendrum (from 14.6% t o  7 . 0 % ) ~  end A1l'eppc.y 
(from 42-07; t o  23.e); ;i?d " - . l..rcroased i n  a l l  ett-9r d i  s t r i c t s ,  t h 6  
highest i.lcreose being i n  Quilor. (from 18.5% t o  63.8%) ). 'he ceceverala 
of HW ere3  during win tc r  d e c l i n ~ d  i n  Trivandrun (from 11.7% t-a 1.7;$ 
Quilon (7.4% t o  6.690, Kottnym (M.13 to 79.6.4. h n k u l o n  (7.8;s tc 
4.09%) end Trichur  '(23.3% t o  7.7%). Dur,r.g x m i o r  A l i ~ y p ~ y ,  Kott2ym 
and ~ r i c i u r  hod good covorage of HYV. Howwcr, i n  i.:le-,qxy m,r+ 
about 85% of sm.?ner t r z c  v c s  under W during :?78-79, tho  prop:*rtiel: 
b a s  decl ined t o  36% by 1902183. A s i m i l b r  Lrcp in the: p r c s m t l o n  rf 
summer are2 under HY'J occurred i n  Kottayam ( f r m  94.5:s i n  $978-'79 tr 
52.156 i n  1982-83). 
The growth r a t e s  of.  area under HW and n m  I i Y V  paddy inr ' icntei 
t h a t  dur ing tho aecond period,  there hod bosn an a v e r a l l  d s c l i l t (  i 2  
area under both HYV cnd non HW. ' k i l o  crea mdcr  );IT dcc:; Q X !  by 
r e c a l l e d  t h a t  t h e  annual growth r c t e  of total aroa under p ~ d r i y  doclin 
during a l l  the three seasons, t h e  growth r a t ~ s  t e ing .  .;I :IQ:.: tiurhw 
autumn, -1.58% during winter  and. -2.392 during swmr. Hfidver, r;ls 
.observed nogat ive growth r a t e s  of a rea  ailring t h e  t h r e e  s e sons  ~'i,-r.. 
n o t  unlfomnly d i s t r i b u t e d  butween HYV r.nd w n  HYV. D ~ r i n g  eutc.:ri 
HYV a rea  had a neget ivo growth r a t e  of -2.73% Thus, duriq a ~ t ~ : . n ,  
while area under paddy decl ined,  sfmultancocsly thcza hcd Seen : 
s h i f t  from n o n - W  t o  HW. During wintor,  both F1W an? n m  1':"' ? r v  
dec l ined ,  bu t  t he  dec l ine  was more pronounced i n  t h e  ens? or L.I~-'~Y\'. 
During summor, while FIW area  decl ined a t  an annual rats of -'ic.. 3 2 4  
Dan KYV area increased a t  an i?..nunl r a t e  o f  6. t i ~ i  which . i n d i c e t o s  
tbat while the  o v e r a l l  a r c o  under paddy d e c l i n e d  d u r i n g  summer, 
rrea t e  non HYV. I t  is  o f t e n  argued t h a t  p r o f i t r b i l i t y  of H?V 
~.multaneously thoro  w . 2 ~  3 shift f rcm W ~ L d e p e n d  s on t h e  acceptance  
o f  a package of p r c c t i c e s  whose v i 2 b i l i t y  dcponds on a s s u r e d  r e i n -  
fill or i r r i g a t i o n  facilities. S ince  autumn paddy i s  l a r g e l y  
eqendent on monsoon, it appears t h a t  f a rmers  found it p r o f i t a b l e  
t o  shif t  from t r a d i t i o n a l  v a r i c t i e s  t o  HYV. However, t h e i r  oxper ienco 
With HW during swmnor might  havo been d i  scouraging nrtd t h e r e f  o r e  
231 t l c y  night  havc s h i f t e d  bcck t o  non H K  Consider ing  some of t h e  
widence available i n  t h e  n e x t  s e c t i o n  it cou ld  be v i  swnl  i ?red that. the 
drmye might be due t o  u ~ r r o l i r i h l e  irr ignt i .on f:tc+l ities. 
The pos i t ive  growth r a t e  of  HYV d u r i n g  auturm wns in f luonccd  
., tho increase i n  a r e 3  under  HW f n Uui lon  (24~1, k l  loppoy(3%) and 
'alyhttrt (TC). Autumn HW a r m  i n  t h e  o t h e r  d i s t r i c t s  had =: n e g a t i v e  
tnwth ..ate and non-HYV a r e a  b-d p o s i t i v c  growth r a t c s  i n  h l  leppoy, 
:-nakulur and Trichur. 
&ring wintcr ,  HYV o r c n  i n d i c a t e d  a p o s i t i v c  growth r a t e  on ly  
:n one d i s t r i c t  ((iuilon) and t,rerc was no r e g i o n  where non-HW ar9a 
.mrtrsed. b r i n g  summer, HYV are2 i n c r e s s c d  c n l y  i n  Guilon, b u t  non- 
I N  area increased i n  Alleppey, Fxnakulam and Tr ichur .  ?bus p o s i t i v e  
e:&h rate of summer poddy a r m  i n  Alleppey, Ernnkulam and T r i c h u r  
iar the second per iod  can be exp la ined  by t h e  i n c r e a s e d  non-HYV area .  
h r  the combined seasons,  p o s i t i v e  g r o ~ % h  r a t e s  were o b t a i n e d  f o r  HYV 
:7 bilen and Palghat  and f o r  non-HYV i n  Alleppey, Ernakulam, and 
Eichur. It can a l s o  be n o t i c e d  t h a t  Trivandrum d i s t r i c t  had cons i s -  
. -?tly ncgative growth r a t e s  f o r  both  HYV and non HYV a r e c s  d u r i n g  
a11 seasons. 
@/ of thsse non HYV v a r i e t i e s  wore improvod l o c a l  v a r i e t i e s .  
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8.2.2 HW. Yield 
The grovith r a t e  of y i o l d  f o r  t h e  sccond p e r i o d  d u r i n g  autumn,' 
*nter, sumner and combined seasons  were? 2.46, 1.07, 1.74 and 1.70 res- 
)tctively. When growth r c t e s  of HW and non-HW were ob ta ined  separa-  
tely, it was observed t h a t  a t  t h e  S t a t e  l e v e l ,  a l l  t h e  r a t e s  were 
retitive. However, d u r i n g  autumn, t h e  growth r a t e  of HW y i e l d  
(3.612) was much h i g h e r  than t h e  growth r c t e  of non-HYV y i e l d  (0.93%). 
This was also  t r u e  d u r i n g  w i n t e r  whm N W  and non HW growth rn tc-s  o f  
yield were 2.64% and 0.67% r e s p e c t i v e l y .  However, dur ing  summer t h e  
grtwth ra te  of HYV y i e l d  (1.13%) was much below the r a t e  f o r  non-HYV 
yield (6.68'k). The observed . f a l l  i n  HW area during summer can be 
explained, a t  l e a s t  p o r t i  a l l y ,  through t h o  relatively low i n c r e a s e  i n  
BfV yield. Men a l l  seasons  a r c  cornbinod, HYV y i e l d  had a growth r a t e  
e f  2.62% against  t h e  growth r a t e  o f  1.24% f o r  non-HW y i e l d .  
Th\t growth r a t e s  of  HW y i e l d  wes p o s i t i v e  i n  a l l  a r e a s  .and 
scastns except i n  Trivandrum (autumn) and Ernakulam (summer). For 
ornS1W, negative growth r a t e s  w m t .  ob served i n  P a l g h a t  (autumn and 
winter), Trivandrum ( w i n t e r ) ,  and Kottayam (win te r ) .  During autumn, 
the growth r a t e s  of HYV y i o l d  exceodec! t h o s e  of  non MW y i e l d  on ly  
i n  h i lon  and Palghat ,  b u t  d u r i n g  w i n t o r - t h i s  was t r u e  f c r  Trfvmdrum, 
hi lm, Kotteyam, Erncl:ulm, T r i c h u r  and Palghnt .  Dur ing sumer 
p w t h  r a t e s  of HYV y i e l d  exceeded non-HYV y i e l d s  i n  Trivandrum, 
hilen, Kottayam and T r i  chur. 

4.2.3 Assecietion between HYV and Hon-HYV yield 
An analysis of  t h e  a s s o c i a t i o n  between changes i n  HYV and 
IlOn-HYV yields using d a t a  on annual  changes  i n  y i e l d  i n d i c a t e d  t h a t  
for the ten years s t a r t i n g  1973/74, HYV yicld during autumn i n c r e a s z d  
D five years and it d e c l i n e d  i n  4 ycars. During t h e  f i v e  y e a r s  o f  
bcreased HYV yiold ,  non-HYV y i e l d  increased. f o r  3 y e a r s  and dec recsed  
2 years. A t  t h e  same t i m e  d u r i n g  t?ls 4 y c n r s  of  dec reased  HYV 
f i e ld ,  nen-HW y ie ld  inc reased  f o r  2 y e a r s  and it d e c l i n e d  f o r  t h e  
ZlWaininy two years. Thus during autumn t h e  movement of HYV and. non- 
#w was consistent f o r  5 y e a r s  and it w a s  in t h e  o p p o s i t e  d i r e c t i o n  
the remaining 4 years .  
The movement of HYV and non-HYV y i e l d  i n  t h e  d i s t r i c t s  i n d i c a -  
%&I t h a t  during autumn y i e l d  movements were i n  t h e  same d i r e c t i o n  f o r  
8 rajrrity ef years  i n  Trivandst:!n, Qui lon ,  Kottayan:, T r i chur  and 
Palghrt d is tr ic ts .  However i n  Allappoy 2nd Ernakul am d i  s t r i c t s  HYV 
s o l d  and nan-HW y i e l d  moved i n  o p p o s i t e  d i r e c t i o n s  f o r  most o f  t h e  
pars. I n  Alleppey, when HYV y i c l d  incrcasecl  d u r i n g  3 y e a r s ,  non- 
y ie ld  increased oilly dur ing  2 y e a r s ,  and d u r i n g  a l l  t h e  5 y e a r s  
*en HYV yield decl ined non-HYV y i e l d  i n c r e a s e d .  In ~ r n a k u l a m  
a s t r i c t ,  diss imi lar i ty  i n  the y i e l d  movements were abserved f o r  6 
dllt rf 9 years. 
The movement of, HYV and non-HYV y i e l d s  dur ing  w i n t e r  season 
Mdicated substantial  disagreement.  Nhen HYV yield i n c r e a s e d  f o r  6 
Ws, nan-HYV y i e l d  inc reased  o n l y  f o r  one year and when HYV y i e l d  
b l i n d  f a r  three years ,  non-HYV y i e l d  d e c l i n e d  f o r  on ly  one year .  
Thus, of t h e  9 changes i n  y i e ld ,  only two changes were in the .same 
d i r e c t i o n .  The s i t u a t i o n  i n  Trivandrum, Kottayam, Ernakulan uld 
P a l g h a t  a l s o  i nd i ca t ed  a s imi l a r  t r end  where t h e  number 3f years when 
HYV and non-HYV y i e l d s  moved i n  oppos i te  d i r e c t i o n s  exceeded t h e  yoar 
when they moved toge ther .  However, i n  %i lon, Alleppey and Trf chur  
d i s t r i c t s ,  f o r  a  ma jo r i t y  of years ,  t h e  movemcnt of YYV and non-HYV 
y i e l d s  were i n  t h e  seme d i r ec t i on .  
During summer, t h e  movements of HYV and non-HYV y i e l d  rrere 
consf s t e n t  i n  a11 c a s e s  of increased'  HYV y i e l d s  and f o r  t h r c  o u t  of 
f o u r  c a s e s  of decreased. HYV yie1d.q. Among t h e  Ci s t r i c t s ,  h i l o n w a s  
t h e  only a r e s  where t h e  number of y e a r s  of oppoci te  movement margin all^ 
dominated t h e  number of  yea r s  wi th  s i m i l a r  movements, 
Thus it appears  t h a t  on t h e  whole y i e l d s  of HYV and non-HW 
moved i n  t h e  same d i r e c t i o n  dur ing autumn and summer, end a divergence 
i n  t h e  movement p a t t e r n  was observed 'during w i n t c r .  
8.2.4 HW Production 
The o v e r a l l  growth r a t c  of HYV production nas 1.05% aga ins t  the  
non-HW production growth r a t e  of -0.27%. ~c ~ r a w t : ~  r a t e  of HYV 
product ion was p o s i t i v e  dur ing autumn and winter ,  bu t  it was nega t ive  
dur ing  summer. A t  t h e  same timo t h e  growth r a t e  of non HY'I pkiuuct ion 
Was nega t ive  dur ing  autumn and winter ,  bu t  it '.I+X;.,J out  t o  bc posit:.ve 
du r ing  summer. It may be r e c a l l e d  t h a t  dur ing  autumn both a rea  and 
y i e l d  of HW had p o s i t i v e  growth r a t e s .  The p o s i t i v e  groxth r a t e  of 
H W  yield during win t e r  dominated over the nega t ive  growth r a t e  of 
Table 22: Annual Movement i n  HYV and non-HW y i e l d  
Increase(+) .Increase or Decrease i n  Non-HYV y i e l d  
. .
lrtrict - --- -7.- . -- 0 r Autumn Winter Summer Decrease(-) 
in  HW y i e l d  
I__--- -- 
W o n  
- -  ----- - 
Nmtc: + indicates cn increase  i n  y i e l d  and - i n d i c a t e s  a d e c l i n e  i n  
yield.  Figures i n  each c e l l  i n d i c a t e  the  number of  years  
when carresponding movements occurred. 
a stend ; f w  incomplote data  
area ,  b u t  dur ing summer the 
dominated over  t h e  po si t i v e  
. 
negat ive growth r a t e  of HW area 
growth r a t e  of y ie ld .  However, f o r  no 
HW, t h e  p o s i t i v e  growth r a t e  of y i e l d  was n o t  s u f f i c i e n t  t o  o f f ae  
t h e  nega t ive  growth r a t e  of a rea  during autumn and winter. burin. 
summer, t h e  growth r a t e s  of both non-HYV a rea  and y i e l d  were p a s i t i  
The growth r a t e  of production i n  Trivandrum was nega t ive  dur 
a l l  seasons f o r  both HW and non-HYV. I n  Quilon t h e  growth r a t e  of 
HYV production was p o s i t i v e  bu t  t h e  r a t e  f o r  non-HW production was 
negat ive  during a l l  seasons. In  Alleppey, nega t ive  growth r a t e s  we 
observed f o r  HYV dur ing  winter  and m e r .  The o the r  cases  of neyr 
growth r a t e s  f o r  HYV production were i n  Kottayam (summer), h a k u l r  
(Autumn and summer), Tr ichur  (Autumn, winter  and s m e r ) ,  h d  Palgh 
( summer). S imi le r ly  f o r  non-HW production, nega t ive  growth r a t e s  
were observed i n  Kottayam (win te r  and summer), Tr ichur  (win te r )  and 
P a l g h a t  (autumn, win te r  and summer). 
Thus, t h e  observed p o s i t i v e  growth r a t e  of production for  
paddy dur ing  autumn was inf luenced by a high r a t e  of growth o f  HW. 
The nega t ive  growth during win te r  was inf luenced by the  nega t ive  yron 
r a t e  of non-HW, and t h e  nega t ive  growth r a t e  dur ing summer was 3nflu 
enced by t h e  nega t ive  growth r a t e  of  HW. 
8.3 I r r i a a t i o n  
About one-thi=d of t h e  a rea  under paddy i n  t h e  s t a t e  had 
a c c e s s  t o  i r r i g a t i o n  f a c i l i t i e s .  Vhile t h e  dependence on i r r i g a t i a n  
was very much l imi t ed  dur ing  autumn on account of t h e  e x t e n d d  m o n m  
I 
season, about ha l f  t h e  a rea  under paddy during winter  and t h r e e - f e d 1  
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area  during summer here  i r r i g a t e d .  During autumn and win te r ,  t h e  
percentage of HYV a rea  under i r r i g a t i o n  exceeded the  percentage  of - 
non-HYV area  under i r r i g a t i o n ,  bu t  dur ing summer the  shares  o f -  irri 
area  i n  HYV and non-RYV a r e a s  remained more o r  l e s s  t h e  same. Pal .  
d i s t r i c t  'accounted f o r  a l a r g e  share  of t o t a l  i r r i g a t e d  HW a r e a  i n  
t h e  s t a t e  during autumn and winter .  For non-HW v a r i e t i e s ,  Usnakul 
and Trichur  had a higher  percentage of i r r i g a t e d  a rea  than Pa lgha t .  
During summer, Alleppey and Trichur  had l a r g e  a r eas  under i r r i g a t e d  
HW, bu t  f o r  non-HW Ernakulam and Trichur had the  h ighes t  sha re  ef 
i r r i g a t e d  areas.  
Table 24: I r r i g a t e d  area as a Per -en taqe  of Total  Area 
_II
Under Paddy i n  Kerala 
--
.--_I_ 4 
- 
Percentage of i r r i g a t e d  a rea  Season Variety 
1979-80 1980-81 1'981-82 
Autumn HYV 
Others  
Total  
Winter 
HYV 
Others  
Total  
Summer 
HW 
Others  
Total  
A 1  1 
Seasons HW 
0 t h e r  s 
Tota l  
Irr i~at ion i s one o f  t h e  c r i t i c a l  var iables  i n f l u e n c h i n g  
multural  growth, e s p e c i a l l y  f o r  grol&h induced by t e c h n o l o g i c a l  
me. Since Kerala h a s  -an extended man soon season,  most a r e a s  do 
m u i r e  extended i r r i g a t i o n  d u r i n g  autumn and a p a r t  of winter .  
)l i5 during summer t h a t  t h e  r o l e  of i r r i g a t i o n  i s  c r u c i a l ,  and a s  
k i t e d  mt e a r l i e r ,  f a rmers  m i g h t  have gone beck t o  non-HYV v a r i e t i e s  
ping smner because of  inadequate i r r i g a t i o n  f a c i l i t i e s .  This i s  
F sbbstantiated .by f i e l d  o b s e r v a t i o n s  i n  many areas where the f i e l d  
24/ 
IllCnels had i n s u f f i c i e n t  wa te r  durf  ng summer. 
An analys is  o f  t h e  e f f e c t i v e n e s s  o f  i9rigation i n  r a i s i n g  t h e  
pld levels will require d a t a  on p roduc t ion  from i r r i g a t e d  and un- 
k i q a t r d  areas. Since a number of inconui  st.cncios w c r c  observed i n  
fh. existing data 'on p roduc t ion  from i rr igated and u n i r r i g a t e d  a r e a s  
* .  
It v:as decided t o  a n a l y s s  the s i g n i f i c a n c e  of  t h e  p r o p o r t i o n  o f  irri- 
)ttd area in  exp la in ing  t h e  yie!.d level. Along wi th  the p r o p o r t i o n  
of irrigated area,  a r e a  under  HYV, v a r i a t i o n s  a c r o s s  the d i s t r i c t s ,  
(nd variatiqns ' a c r o &  t h e  ..seasons were inc luded  i n  t h e  a n a l y s i s .  .The 
lode1 specified f o r  t h e  a n a l y s i s  was a s  fo i lows:  
for each season 
Dd, . T) and 
.-.-7 - 
Q4 K.N. Nair and D.Narayana h a s  concluded t h a t  i r r i g a t i o n  h a s  c o n t r i -  
buted t o  increased y i e l d  o n l y  d u r i n g  autumn. Fur the r ,  t h e r e  is some 
stabilization of y i e id  a s  a r e s u l t  of i r r i g a t i o n  d u r i n g  autumn,' doubt- 
f u l  s t a b i l i z a t i o n  e f f e c t  d u r i n g  w i n t e r  and negligible s t a b i l i z a t i o n  
e f f ec t  d u r i n g  summer. Thyagaryan and Nambiar h a s  pointed .  o u t  t h a t  
when r a i n f a l l  was n o t  a v a i l a b l e  du5ing summer, s o l a r  r a d i a t i o n  was 
maximum and a v a i l a b i l i t y  of i r r i g a t i o n  f a c i l i t i e s  was poor;  and t h e  
censequence was t h a t  impaot of i r r i g a t i o n  on bo th  y i e l d  and a r e a  
expansion had' been n e g l i g i b l e .  
= Yield i n  j t h  season (j= autumn, winter,  Wmme4 where Y j  
Phi = Proport ion of HW area  i r r i g a t e d  
Pnhi = Proport ion on non-HYV area  i r r i g a t e d  
Ph = proport ion of area  under HW 
Dd = dummy v a r i a b l e  f o r  d i s t r i c t  (Trivandrum excluded) 
D s = dummy v a r i a b l e  f o r  season (autumn excludedj 
T = time t rend  
and Y = average y i e l d  
The estimated c o e f f i c i e n t s  i nd i ca t ed  t h e  following tendencies! 
( 1 )  The c o e f f i c i e n t s  of t h e  proport ion of HYV a rea  i r r i g a t e d  and the 
proport ion of non HYV area  i r r i g a t e d  turned out  t o  be q u i t e  closi 
t o  zero  and s t a t i s t i c a l l y  i n s i g n i f i c a n t  f o r  a l l  'seasons and for 
t h e  combined seasons. This  s t rengthens  t h e  e a r l i e r  observation 
t h a t  dsvelopment of i r r igat izc:~ d id  n o t  provide s s i g n i f i c a n t  con 
. t r i b u t i o n  towards increased y ie ld .  
(2) The proport ion of a rea  under HYV had a  s i g n i f i c a n t  in f luence  on 
y i e l d  during autumn and winter, bu t  it was i n s i g n i f i c a n t  during 
summer. This i s  c o n s i s t e n t  with t h e  r e s u l t  t h a t  during autumn 
and winter,  t h e  growth r a t e s  o f .  HW y i e l d  had been much higher 
than t h e  growth z a t e s  f o r  non-HW y i e l d  and t h a t  du r ing  summer, 
t h e  HW y i e l d  had a  smaller growth r a t e  than the  growth r a t e  of 
non-HW yie ld .  Men a l l  seasons were combined; t h e  proportion oh 
a rea  under HW. turned o u t  t o  be an i n s i g n i f i c a n t  v a r i a b l e  i n  
expla in ing  y i e l d  l e v e l s  although t h e  c o e f f i c i e n t  had a pos i t i ve  
sign.  Thus, f o r  t h e  annual data ,  proport ion of HYV area  was not 
a s f ~ n i f i c a n t  f a c t o r  expla:.ning yield changr-s i n s p i t e  of i t s  
. significance cduring t h e  autumn and v i n  t a r  s d n s m s .  
.Variations across  t h e  d i s t r i c t s  were s i g n i f i c e n t  fo r  many- d i  st- 
2 3  
ricts. During autumn the cocf  f i c ien t r  of  district dummy v a r i a b i e s  
turned o u t  t o  be s i g n i f i c a n t  i n  Ghilon, Alleppey, Ernakulam, and 
Trichur, a l l  with a negat ive  s ign .  During w i n t e r  t h e  dumny c o e f f i -  
cients  were s i g n i f i c a n t  i n  Quilon, Kottsyam and Tr ichur  wi th  a  
prritive sign f d r  Qui'lon and n e g a t i v e  s i g n s  for tho other  two 
districts; and dur ing  summer the  d i s t r i c t  dumrlly variables were 
significant i n  a l l  d i  s t r i c t s ,  excep t  Qui  Ion, w i t h  a p o s i t i v e  sign 
26/ ftr a l l  the d i s t r i c t s .  When annual  . y i e l d  was considered,  t h e  
district dmmy var iab les  With a p o s i t i v e :  s ign  t u r n e d  o u t  t o  be 
s igni f icant  i n  Alleppey, Kottayam and pa lgha t .  : 
The time trend for autumn and summer scasons  and for the combined 
seas-ns turned o u t  t o  be si ~ n i f i c a n t .  Thus it i s  on ly  d u r i n g  
winter t h a t  'a . t rend f a c t o r  o t h e r  than v a r i a b l e s  considered 5n t h o  " 
q u a t i a n  was n o t  a s i g n i f i c a n t . f  a c t o r  i n  e x p l a i n i n g  v a r i a t i o n s  i n  
yield.  The es t imated  coef f Lcic-nts a r e  avai l  ab le  i n  Table  25. 
I t  may be noted t h a t  a l l  t h e s e  o b s e r v @ t i o n s  a r e  based on y i e l d  
#M derived from total prodtict ion and t o t a l  a rea .  The a n a l y s i s  was 
BpeateI f o r  ths avdrage annual HYV and non-HYV yield separately dale t -  
y the  propertian of Non-HYV a r e a  irrigated (pnhi) and p ropor t ion  
b--- -- r-----.--~----- y As mentioned e a r l i e r ,  a c r o s s  t h e  d i s t r i c t  v a r i a t i o n s  were measured 
. by cemparing with the  Trivandrum d i  strict. 
I/ ne peer performance of  summer paddy i n  Trivandrum d i s t r i c t  was 
already pointed ou t .  
o f  a r e a  under  HYV (ph)  from equa t ion  (2) on page 63 and modifyin! 
t h e  v a r i a b l e s  f o r  i r r i g a t i o n .  
Thus t h e  e s t i m a t e d  equa t ion  was 
Yh = f h  (pi ,  Dd, D,, t) where 
Yh = y i e l d  o f  HYV o r  non-HYV 
= p r o p o r t i o n  of i r r i g a t e d  a r e a  
d  = hmmy v a r i a b l e  f o r  d i s t r i c t  ( ~ r i v a n d r u m  excluded) 
Ds = hrmmy v a r i a b l e  f o r  season (autumn excluded) 
t = time t r e n d  
The e s t i m a t e d  e q u a t i o n s  i n d i c a t e d  more o r  l e s s  t h e  same t e d  
d e n c i c s  observed f o r  seasona l  and annual  y i e l d .  I n  p a r t i c u l a r  t he  
f o l l o w i n g  c o n c l u s i o n s  can be drawn: 
( 1 )  Thc p r o p o r t i o n  of i r r i g a t e d  a r e a  turned o u t  t o  be insig- 
n i f i c a n t  f o r  bo th  HW y i e l d  and :!on-HYV y i e l d .  P'is r e s u l t  further  
c o n f i r m s  t h e  o b s e r v a t i o n  t h a t  i r r i g a t i o n  f a c i l i t i e s  c r e a t e d  within 
t h e  s t a t e  were i n e f f e c t i v e  i n  r a i s i n g  r i c e  y i e l d s .  
(2) The d i s t r i c t  dummy v a r i a b l e s  were s i g n i f i c a n t  f o r  HYV 
i n  Alleppey, Kottayom and P a l g h a t ,  and f o r  non HYV i n  Alleppey and 
Kottayam. It may be r e c a l l e d  t h a t  Alleppey, Kottayam and Pa lgha t  
had exper ienced t h e  h i g h e s t  growth r a t e s  o f  y i e l d .  
(3) The seasona l  dummy v a r i a b l e  was s i g n i f i c a n t  f o r  summer 
HYV only.  Here it may be  ob ie rved  t h a t  seasona l  dummies remained 
i n s i g n i f i c a n t  f o r  t h e  pooled d a t a  f o r  HYV and non HYV, b u t  t h e  signi- 
f i c a n t  negative c o e f f i c i e n t  of HYV y i e l d  f o r  summer i n d i c a t e d  t h e  
i n e f f e c t i v e n e s s  o f  H Y V ' s  d u r i n g  summer. 

(4) The significant time trend f o r  both HYV and non H W  yie ld  
i n d i c a t e s  the presence of va r i ab le s  o ther  than those included io t he  
model. The r e s u l t s  are surn-narised i n  Table 26. 
Since Palghat and Trichur d i s t r i c t s  had the  l a r g e s t  concentrr 
t i o n  of i r r i g a t e d  area,  the ana lys i s  of the performance of .yie' ld i n  
r e l a t i o n  t o  t h e  i r r i g a t i o n  f a c i l i t i e s  was c a r r i e d  out  f o r  these twe 
d i s t r i c t s  separa te ly-  The r e s u l t s  indicated t h a t  the s i tua t ion  i n  
these  two d i s t r i c t s  zync: not  very much d i f f e r e n t  from t h e  ovs ra l l  st? 
- 
average. Here again it i s  d i f f i c u l t  t o  ascer ta in  whether t h f n a t u r c  
of r e s u l t s  obtained a re  influenced by non-availabi l i t y  of water durinl 
c r i t i c a l  periods.. 
8.4 Performance under 1 3 1 a ~  
Agricul tural  development plans of the s t a t e  had at tached a 
high p r i o r i t y  f o r  improved r i c e  production. During the Fifth Plan 
period,  when the re  was e x p l i c i t  f i nanc ia l  a l loca t ion  according t o  i n -  
d iv idual  crops, of the  t o t a l  s t a t e  sec tor  out lay of Rs.2885.7 lakhs for 
a l l  crops, 1576.50 lakhs was a l l o t e d  f o r  r i ce .  h b i t i o u s  productien 
t a r g e t s  were spec i f ied  f o r  r i c e  i n  each plan, but i n  every case t h e  
achievements lagged .behind t he  t a rge t s .  The targets spec i f  ied for 
r i c e  production during t h e  l a s t  four plan periods and t h e  ac tua l !  
achievement ind ica te  the  lack of any correspondence between t a r g e t s  
and achievements - i n  f a c t  between the f i f t h  and s ix th  p lan  periods 
t h e r e  had been absolutely no increase  i n  ac tua l  production. ., 
- 
Table 26: Estimated r e a r e s s i o n  C o e f f i c i e n t s :  H'IV, Non HYV and 
averaqe y i e l d  
1. hport ion  of  H W  
h e r  Irrigated 
2 Pryortion of  Won- 
HYV Area Irrigated 
8. Preportion o f  Area 
under HYV 
4, hmty Variables f o r  
Bi s tr ic ts  
(ii) &eppey 
(i ji) Kottayam 
( jv) Lrnakul am 
(C  ) Trichur 
1 
(d)' P blghat 
5. hmy Variables f o r  
Seasor* 
( i )  Winter 
(ii) Summer 
2 
R - Values 
F - Values 
Nm. of observations 
- . - -  
L 
* Significant a t  5% l e v e l  ( two s i d e s )  
H Significant a t  1 %  level ( " ) 
"* S i p i f i c a n t  a t  0.5% l e v e l  ( " ) 
B e :  For HW yield and Non-HYV y i e l d ,  the  f i r s t  two independent 
variables are replaced by proport ion  o f  i r r i g a t e d  area. 
Rice production Actual Def i c i t  
Target 
(1 000 tonnes) 
Third Plan 146 1 
- Fourth Plan 2100 ' 
F i f t h  Plan 21 50 
Sixth Plan ,1750 
Each plan had provided s u f f i c i e n t  justifications f o r  investments 
on rice improvements and some e x p l i c i t  t a r g e t s  were provided i n  tem 
of increase i n  area,  y ie ld  and production. As ind ica ted  below fer 
t h e  f i f t h  and s i x t h  plan periods,  the  performance i n  eachcategary  
was f a r  below t h e  ta rge ted  leve ls .  v 7 
.d 
.- - - - 
Fifth Plan Sixth Plan 
-- 
- 
Target Achievement Target Achievement 
.em.- . .- - . . . - . - . 
-600 hectares) 
Total  ar2a  1152 799 950 778 
Additions planned 275 -78 100 -72 
Production 
( 1 000 t o m e s )  
Total  production 21 50 1273 1750 1208 
Planned Additions 750 -1 27 475 -67 
~f eld/hectare(Kg. ) t 850 1633. 
Production increases  were expected through a numb& of 
a c t i v i t i e s  i n i t i a t e d  by t h e  Government. While f inanc ia l  a l l m a t i e n  
and physical t a r g e t s  according t o  each crop are not  specified i n  
a l l  plans,, the Fi f th  plan h a s  provided a very de ta i l ed  sGtement 
regarding expansion of area under r i c e  and in tens ive  cu l t iva t ion  
Table 27: P h ~ s i c a l  and f i n a n c i a l  t a r q e t s  o f  Rice P r o d u c t , i ~  
-- 
i n  F i f t h  P lan  
---- 
(a) frasrammes f o r  the-wansion_oJ a r e a  
P --.-.-- .-..-.- - - 
P h y s i c a l  t a r g e t s  F i n a n c i a l  t a r g e t s  
.- - 
a d d i t i o n a l  a d d i t i -  S t a t e  I n s t i t u t i o n s  Pryr amme a r e a  onal  pro- 
u c t i b n  ( 1000 h e c t .  )f1000 ton .  ) (R. l a ths )  
----- . - - .  C - - --- 
I. bclanatim of problem 
areas 50 70 5 0 200 
). h y i n g  c r o p ~ i n g  p a t t e r n  
and adoption of improved 
agranomic p r a c t i c e s  50 70 116 - 
4 kvelopment o r  r i c e  l a n d s  
i n  h igh  ranges 32 45 48.5 173.5 
4.  Kuttanad development 50 70 70 3 1995 
$ Iapravement of s o i l  and 
. water management 
6. K e l t  land development 10 14 100 o 
'I. Miner i r r i g a t i o n  p r o j e c t s  22 3 1 
1. Majer i r r i g a t i o n  p r o j e c t s  61 1 50 
Total 275 525 1038.5 2308.5 
(b) Etensive Cul t iva t jon  f o r  Rice Produc t ion  
1 Intensive paddy development 
Units 152.5 61 .75 275 370 
8. Seed mul t ip l ica t ion  
prayrame 
4. Traditional V a r i e t i e s  350 12.4 o - 
5, knenstration o o 18 - 
6. Seminars o - 5 - 
Tota l  - 232 5 38 2266 
8ouree: Sta te  Planning Board, Trivandrum, F i f t h  Five Year P l a n ,  
d r a f t  o u t l i n e ,  1974-79. 
Against the t a r g e t e d  proisx t i o n .  increase  of about 750 
thousand tonnes a t  a c o s t  of Rs.1576 l akhs  from government sources 
and a still  l a r g e r  amount from i n s t i t u t i o n s ,  t h e  ac tua l  performance 
ind ica t ed  o dec l ine  of 127 thousand tonnes during t h e  F i f th  Plan per iod 
The da t a  f o r  the  S ix th  plan has  a l s o  ind ica ted  t h a t  t he re  had been 
s h o r t - f a l l s  i n  t h e  t a r g e t s  of area,  y i e l d  and production.  The pos i -  
t i o n  a t  t h e  end of Sixth plan was worse than t h e  pos i t i on  a t  the  end 
/ 
of t h e  fou r th  plan.  Thus, investments i n  increas ing  r i c e  production 
during t h e  l a s t  two plan per iods  have v i r t u a l l y  y ie lded  no results i n  
27/ terms of increased r i c e  production. 
9. SUMMARY AND CONCLUSIONS 
Though the  major conclusions from the  a n a l y s i s  were i nd ica t ed  
i n  t h e  appropr ia te  sec t ions ,  f o r  convenient reference,  they are brought 
t oge the r  i n  t h i s  sect ion.  
1. The growth r a t e s  of a rea ,  y i e l d  and production ind ica t ed  
cons iderab le  v a r i a t i o n s  across  t h e  d i s t r i c t s ,  over seasons and over  
time. Area under paddy i n  1983- 84 was morc o r  less ti-.e same as t he  
a r e a  i n  1960-61, bu t  it expanded a t  m annual r a t e  of 1.14% during 
1960-61 t o  1974-75 and then dec l ined  a t  an annual r a t e  of -4.5th. In 
s p i t e  of t h i s  o v e r a l l  d e c l i n e  i n  area ,  some d i s t r i c t s  recorded pos i t i ve  
growth r a t e s  of a r e a  a t  l e a s t  f o r  c e r t a i n  seasons. The ove ra l l  growth 
r a t e  of y i e l d  f o r  t h e  second per iod was about t:viz:: t h e  :~:r;:<''ih r a t e  
f o r  t h e  f i r s t  period,  e spec i a l ly  f o r  the combined period and dur ing  
--LI 
2 3  Since it i s  d i f f i c u l t  t o  determine whether t h e s e  investments have 
prevented any, dec l ine  i n  ou tput  (which i s  no t  e x p l i c i t l y  mentioned), 
it  i s  n o t  poss ib l e  t o  say whether the  investment was j u s t i f i e d .  
atmn and vrlrtter sc-asorr.. 21o state average growth rate of y i e l d  
H ~ i n e d  Eore or less cor?stant for the first and second periods. . ' h e  
p w t h  rate of prodi lct ioa,  which was 2.06% f o r  t he  fir st period, 
itcpped t o  .21% for t h o  tccand period: the  f a l l  i n  g r ~ ~ t h  r a t e  of 
p d u c t i a n  was maximum during summer. 
Ffi: the f i r s t  3 ~ r i o l :  311 the seven d?.stricts had positive 
qrwt.t;l r a t e s  of pr5dr:,ci5on associatoc! w i t h  p o s i t i v e  growth rates of 
be3h area and yielr! i n  s i x  d i s t r i c t s  and with p o s i t i v e  growth rate of 
yirlal w d  n q t i t l v s  grow% rate of area i n  tho seventh d i s t r i c t  . For 
thi s x m d  period, p ~ s i t i v e  growth rates ~f area, y ie ld  and production 
rcrc simultancdusly ~ o t i c s c !  in only one district; n e g a t i v e  area, 
pesitive -field and pusiti.vo prodtiction i n  three d i s t r i c t s ;  and negative 
u e a ,  positive yie ld and nept ive  production i n  the remaining three 
districts. 
. . 
.u: c t s  first psz'ic: ., kci.t> tees and yLeld  had the highest 
j w r t h  rates during summer reading t o  t h e  highest growth r a t e  of 
)rrductian, but. for %fie s ~ c o n d  ps r i o d  proc!.?uction gr-..;-rth r a t e  was 
aini~um during sum..;::. ' . -cmso of the Corninant role played by the.. 
nccative growth r a t e s  of area over the posi t ive  growth rates of yield,. 
negative grorv5'n rates cr" 'production were observcd during winter and 
$mm sf thc secmci po=-:.cd, 
Re v a r i a b i l i t y  o f  area for the first and second periods  
lndjceted that durin; autum, v a r i a b i l i t y  increased i n  onc- d i s t r i c t  
( ~ a t t a ~ a f i )  and declined i t :  a l l  other d i s t r i c t s .  Du- ..~g winter, 
variability of area increased i n  three d i s t r i c t s  and declined in 
four  d i s t r i c t s ;  and' d u r i n g  summer it increased i n  f i v e  d i s t r i c t s .  
I n  general ,  most a r e a s h a d  experienced reduced v a r i a b i l i t y  0%- 
y ie ld .  The s tagnat ion i n  production was assoc ia ted  with reduced 
v a r i a b i l i t y  of output  l e v e l s  over  time. 
I)le reduc t ions  i n  a rea  and v a r i a b i l i t y  i nd ica t ed  t h t t  paddy 
land  was e i t h e r  converted t o  perennial  c rops  or t h e r e  was t tendency 
t o  keep land fa l low f o r  longer periods.  The reduced r a t e  cf va r i a -  
b i l i t y  i n  r i c e  production was inf luenced by reduc t ions  i n  fie f l u -  
c t u a t i o n s  of both a rea  and y ie ld .  
Dur'ing t h e ,  f i r s t  period,  con t r ibu t ions  of a rea  accovrtad f o r  
- 
most of  t h e  changes i n  ou tput  dur ing winter  and summer; a n e i e l d  
was tho  dominant f a c t o r  dur ing autumn. For the  second perbd, y i e l d  
dominated a1 1 periods;  Vhif e y i e l d  was t h e  dominant f a c t o r  i n f  luenc- 
i n g  production changes during autumn f o r  both per iods  separately and 
f o r  t he  combined period,  a r ea  changes dominated i n  productionchanges 
du r ing  winter  and summer f o r  both periods.  In  t h e  d i s t r i c t s ;  where 
ou tpu t  l e v e l s  had decl ined over time, reduct ion i n  a rea  emergedas 
, ,  . 
t h e  dominant f ac to r .  Thus t h e  observed s tagnat ion i n  annual producse! 
1 
i n  t h e  s t a t e  was the  n e t  r e s u l t  of a number of adjustments of p o s i t i v q  
and nega t ive  e f f e c t s  of a rea  and y i e l d  across  seasons and d i s t r i c t s .  
Wen annual changes i n  production were analysed y i e l d  was the  dorninani 
f a c t o r  respons ib le  f o r  production changes i n  a number of years.  
The changes i n  both paddy and coconut , p r i c e s  had influenced 
t h e  adjustments i n  paddy area. Though paddy a rea  was i n e l a s t i c  wi th  
rcqect to  both paddy and coconu t  p r i c e s ,  bo th  had 2 s t a t i s t i c a l l y  
a i ~ i f i c a n t  in f lucnce  on c c r e a g c  a d j u s t m e n t s  of paddy. In  t h e  s h o r t  
rlx, wage r a t s  and paddy p r i c e  .lad i n f l u c n c e d  t h e  f a r m e r s  d e c i s i o n  
ef ~ t a i n i n g  land f a l low.  Thus i n c r e a s e d  w q n  r a t c  and d i  s p r o p o r t i o n -  
a:e increase i n  paddy p r i c c  expanded c u r r e n t  f a i l o w ,  b u t  t h i s  
tendency together  w i th  i n c r e a s e d  r e l a t i v e  p r i c c  of coconut  i n f l u e n c e d  
farmers to  switch over  from paddy t o  coconu t  c u l t i v a t i o n .  
h r i n g  autumn t h e r e  had been a t endency  t o  swi t ch  o v e r  t o  
E'Y'pzddy from the  t r a d i t i o n a l  v a r i e t i e s  and d u r i n g  summcr t h e  
trndency was i n  t ho  r e v e r s e  d i r e c t i o n .  During zutumn t h e  growth 
rate rf HYV y i e l d  was s u b s t a n t i a l l y  h i g h e r  t han  t h e  non HYV growth I 
rate, but during summer HYV y i e l d  had a  much l o v e r  growth r o t e  t h a n  
t?a nrn HVV r a t e .  Thus, w h i l e  HYV adop t ion  was p r o f i t a b l e  d u r i n g  
?ha mansoon per iod ,  it was n o t  t h e  c a s c  d u r i r q  summer: i n a d e q u a t e  
iniqr t ion f a c i l i t i e s  cou ld  be  a  ma jo r  l i m i t i n g  f a c t o r  i n  expanding  
FYV crvcrage du r ing  summer. 
fhc proport ion of  i r r i g a ' c d  a r e a  ( b o t h  HYV and non-HYV) t u r n e d  
rot be a non s i g n i f i c a n t  v a r i a b l e  i n  e x p l a i n i n g  paddy y i e l d .  While 
!he proportion of a r e a  under  HYV had a s i g n i f i c a n t  i n f l u e n c e  on y i c l d  
d~ring autumn 'and w i n t e r ,  i t  was n o t  s i g n i f i c a n t  d u r i n g  summer. 
heruse of t h i s  d i f f e r e n c e ,  i n  t h e  annual  d a t a  HYV a r e a  was n o t  found 
t@ be an i ~ p o r t a n t  v a r i a b l e  i n  e x p l a i n i n g  r i c e  y i e l d s .  W i l e  i n t e r  
d!#trict v a r i a t i o n s  i n  paddy y i e l d  had been s i g n i f i c a n t  i n  many 
9ituations, i n t e r  seasonal  v a r i a t i o n s  were n o t  s i g n i f i c a n t .  
In terms of prospec ts  f o r  increased paddy production i n  
t h e  s t a t e ,  it i s  un l ike ly  t h a t  a rea  under paddy can be increased.  
While maintaining t h e  p a r i t y  between paddy p r i c e s  and wage r a t e s  
might prevent  farmers  from keeping land fallow, because of t h e  p r i c  
1 
d i f f e r e n t i a l s  p r i c e  i ncen t ives  a r e  un l ike ly  t o  be e f f ec t ive  i n  shlf 
i n g  croppina p a t t e r n  i n  favour of paddy. A t  t h e  same tine,  t h e r e  i s  
scope f o r  increased production through changes i n  technolwy, p a r t i -  
c u l a r l y  HYV and f e r t i l i s e r  appl ica t ion .  However, t h i s  car be 
e f f e c t i v e  only .if i r r i g a t i o n  f a c i l i t i e s ,  both sur face  andground 
water ,  a r e  u t i l i s e d  e f f i c i e n t l y .  Thus the  s t r a t egy  f o r  i ~ c r e a s e d  
rice production i n  Kerala should be based on improved u t i l i s a t i o n  of 
I 
i r r i g a t i o n  f a c i l i t i e s ,  use  of HW and e f f o r t s  t o  maintainfarm level  
income e i t h e r  through remunerative output  p r i c e s  o r  throuh s t a b l e  
c o s t  of production. In t h i s  connection, it is. a l s o  imporant t o  
explore  t..e p o s s i b i l i t i e s  bf i nc reas ing  y i e l d  through i n s i t u t i o n r l  
28/ 
mechanism, p a r t i c u l a r l y  consol idat ion of holdings.  
28/ See K.N. Raj, (1985) 
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